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FOREWORD

The Air Force Flight Evaluation of the A~10A aircraft began on
10 October 1972 with the acceptance of the first aircraft from the con-
tractor, the Republic Division of Fairchild Industries. The second air-
craft was accepted on 31 October 1972, A total of 138,5 hours was
accumulated during 87 flights, The program was completed on 9 December
1972.

X

This report presents the results of general systems evaluations in-
cluding functional adequacy, operational effectiveness, quantitative re-
liability and maintainability, and personnel subsystem test and evaluation.
Results of bombing and strafing accuracy evaluations are published in
appendix V under separate cover.
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Test authority for the program was provided under Program Introduc-
tion Document No, P-71-7-10, submitted by the A-X System Program Office,
and AFFTC Project Directive No. F-72-4-9,

The following personnel contributed significantly to the A-X Systems
Evaluation portion of the A-X Program:

Operations Officer:
Larry D. Fortner, Major, USAF
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Project Pilots: ke
Richard R. Clark, Major, USAF é
Albert M. Barnes, Captain, USAF %
Systems Engineers: ﬁ
Joseph C. Orwat, Captain, USAF (Weapons Delivery) %
Rodney E. Stubbs, Captain, USAF (Reliability and Maintainability) %
Woodrow S, Gilliland, Jr., Captain, USAF (Airframe Subsystems) ﬁ
Lawrence J. Henderson, Staff Sergcant, USAF (Reliability and Maintain- ,§
ability) ¥
Robert Ard, Captain, USAF (Personnel Subsystem Test and Evaluation) g
William E. Kohlenberger, Captain, USAF (Avionics) 3
Lyle W. Jones (Armament) 'g
Albert V, DiGiovanna (Reliability and Maintainability) %
Allan T. Webb (Propulsion) 2
Richard G. Hector (Weapons Delivery Ground Rules) ko
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Recognition is also extended to the maintenance personnel assigned to
the Joint Test Force for contributing to the systems evaluation reports
and the reliability and maintainability portion of the program and to the

AFFTC Space Positioning branch for their contributions concerning radar
tracking and range operations.,

Foreign announcement and dissemination by the Defense Documentation
Center are not authorized because of technology restrictions of U.S
Export Control Acts as implemented by AFR 400-10.
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ABSTRACT

This report presents results of the systems evaluation portion of
the A-10A prototype Air Force Flight Evaluation. The A-10A weapon sys-
tem, as tested by the AFFTC, demonstrated or exhibited the potential for
acceptable subsystem performance for conduct of the close air support
mission. There were many features that were outstanding, or enhanced
the aircraft's capability to perform its design mission. These included
bombing and strafing accuracy, armament control, cockpit visibility,
auxiliary power unit, and maintainability. There were several deficiencies
that could have a mission impact and/or safety implication. The most
important items included engine/airframe incompatibility, accessibility
of cockpit controls, unacceptable operation of the heading and reference
system, pilot discomfort caused by the ejection seat, and unacceptable
manual reversion control in pitch. Correction of thesé and other de-
ficiencies contained in this repcrt should be accomplished on any pro-
duction version of the aircraft. Evaluation of these corrections is
mandatory to insure satisfactory mission accomplishment.
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INTRODUCTION

This report presents the results of the A-10A Air Fcrce Flight
Evaluation (AFFZ) conducted at the Air Force Flight Test Center, Edwards
AFB, California, This evaluation was part of the A-X Competitive Proto-
type Program. The AFFE was initiated on 10 October 1972 and completed
on 9 December 1972. The AFFTC was responsible for conduct of the AFFE
under the management jurisdiction of the A-X System Program Office (SPO),
ASD/SDX., The A~X Joint Test Force (JTF) was composed of representatives
from AFE'TC, TAC, AFLC, and ATC.

Two A-10a aircraft, S/N 71-1369 and 71-1370, were assigned to the
AFFE. As shown in figure 1, a total of 138.5 hours was accumulated dur~
ing 87 flights of which 60.7 hours were devoted to weapons delivery
missions and 13.7 hours to systems evaluations. The remaining flight
hours were devoted to performance, flying qualities, and operational suit-
ability evaluations, the results of which are presented in reference 1.

200
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\ \ -#— 9 DECEMBER

FLYING TIME (hours)
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N\ <§——~—— 31 OCTOBER~DELIVERY OF S/N 71-1369

-—————— 10 OCTOBER-DELIVERY OF S/N71-.,70
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—
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0 T l T | T

OCTOBER NOVEMBER DECEMBER
1972

Figure1 A-10A AFFE Flight Schedule (Acft S/N 71-1369 and 71-1310)
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PROGRAM OBJECTIVES

The overall objective of the A-X AFFE was to determine capabilities
of the prototype aircraft and its suitability for the close air support 3,
mission. Specifically, the systems evaluation objectives stated in the l
published test plan (reference 2) were to: 2

1. Determine the functional adequacy and operational effectiveness of e
the available integrated subsystems, particularly the weapons de-
livery and 20mm gun systems and compare them to the goals of the
Request for Proposal (RFP). Human engineering, life support, sys-
tems safety, and vulnerability (component location) aspects were
included.

"
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2., 1Identify any operational limitations which are inherent to the A-X
concept and not the result of A~10A design deficiencies.

3. Identity those subcystem and component deficiencies which are in-
herent to the A-X concept and not the result of A-10A design
deficiencies.

4, Conduct limited reliability and maintainability evaluations.

5. Provide results from above objectives to the SPO in an expeditious

and orderly manner that will aid in an efficient source selection
of an operational/production version of the A-X.

HISTORICAL BACKGROUND

In September 1966, the USAF declared its intent to develop the A-X
Specialized Close Air Support aircraft. The following milestones were . -
achieved prior to contract award:
1. Conceptual studies by several contractcrs - May to September, 1967.

2. Submittal of request for proposal to contractors - May 1970.
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3. Submittal of proposals by contractors - August 1970.
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On 1 November 1970, contracts were awarded to the Northrop Corpora-
tion, Hawthorne, California and the Republic Division of Fairchild
Industries, Farmingdale, New York for each to design, develop and test
two prototype aircraft. The program was competitive in nature and
designated as the competitive prototype phase (CPP). The contractor test
effort was designated as Task I and the Air Force test effort was designated
as Task II or AFFE. The following milestones were achieved during Task

: ot
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I and II: e
1. First Task I flight - 10 May 1972 3%
2. Delivery of first aircraft to USAF - 10 October 1972 5

: :’ﬂk‘

3. First Task IXI flight - 10 October 1972

4. Delivery of second aircraft to USAF -~ 31 October 1972

Completion of Task II ~ 9 December 1972

B By b - - -

BUdoal ¢ it e e e ey e T A X R A . ot At B A3 s R L R




After completion of Task II, a source selection process was pursued by
the Air Force. The A-X JTF was represented by a co-chairman for flight
evaluation and specific results were presented in written reports and
during formal briefings to the A-X Source Selection Evaluation Board
(SSEB) and Source Selection Advisory Council (SSAC).

AIRCRAFT DESCRIPTION

The A-10A was a single-place, twin engine close support attack air-
craft designed to deliver up to approximately 16,000 pounds of munitiocns.
The engines were YTF34/F5 nonafterburning turbofans each rated at 9,275
pounds of thrust (sea level, standard day, static and uninstalled).

Empty and maximum takeoff gross weights of the prototype aircraft were
about 23,800 and 45,600 pounds, respectively.

l_i Principal recognition features of the A-10A included a low-wing, low-
= . tail configuration with the two turbofan engines installed in nacelles
on pylons extending from the fuselage aft of, and above the wing. Twin
vertical tails were located on the outboard tips of the horizontal tail.
The one-piece wing was configured with a constant cross section center
panel and tapered outer panel sections set at a moderate positive dihedral
with drooped wing tips. The forward retracting tricycle landing gear
had a wide tread and steerable nosewheel. The nosegear retracted fully
into the fuselage and was installed to the right of thé aircraft center-
line to permit near centerline mounting of the M61Al gun. The main gear
retracted into streamlined pods on the wings with approximately one third
: of the tire remaining exposed below the pod when fully retracted. The
1 flight controls were powered by two redundant hydraulic systems and were
equipped with artificial feel devices to simulate aerodynamic feel for
the pilot. A stability augmentation system provided damping in the
directional and longitudinal axis. The primary flight controls contained
provisions for manual mechanical operation in the event of hydraulic
failure. Two-section trailing edge flaps were installed inboard of the
ailerons. Split aileron speed brakes were provided with incremental
control available to the pilot. Fuel tanks were located in the inboard
wing and center fuselage. A 20mm M61Al gun system which contained 660
rounds of ammunition was installed in the forward fuselage. Stores could
be carried on 1l external pylon stations located on the wings and fuse-
lage. Cockpit pressurization was not provided. A self-starting auxiliary
power unit was provided to supply compressed air for engine starting.
The A-10A contained very limited avionics, consisting primarily of a
UHF radio, IFF (Mode 1, 2, 3/A), tacan, and a heading and attitude ref-
erence system (HARS). Additional information can be found in appendix I ~
and references 3 and 4.
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TEST AND EVALUATION

This section of the report presents overall test results. Detailed
results are contained in appendixes II, IV and V. Appendix II contains
aircraft subsystems test results. 1In addition, test results from two
flights (3 hours total time) made after completion of Task II to evaluate
contractor modification of the A-10A airframe as a solution to the YTF34
engine/A-10A airframe incompatibility problem are also included. Appen-
dix IV contains reliability data acquisition procedures and maintainability
results. Appendix V presents Task II weapons delivery ground rules and
results. Results from three additional bomb delivery sorties made to
evaluate accuracy under contractor-proposed optimum release conditions
using standard range patterns are also included. Appendix V is published
under separate cover. Specific deficiencies were documented in A-X Sys-
tems Evaluation Reports (SER's) which are included in their entirety in
appendix III. These reports were formal JTF reports used by all JTF
personnel and recognized officially by the SPO. The deficiencies should
be corrected as appropriate in any production version of the aircraft.

An evaluation of these corrections should be conducted to insure satis-
factory mission accomplishment. (R1)!
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Other evaluations included operational suitability, performance,
flying gualities, maintenance and infrared radiation (IR) signature.
Results of the operational suitability evaluation were submitted to
TAWC/TAC. The maintenance evaluation consisted of identifying mainte-
nance-related deficiencies, requirements for manning and special tools,
etc. This was accomplished primarily by monitoring contractor mainte-
nance activities., Results were submitted to the A-X SPO by the Mainte-
nance Evaluation Team (MET). The IR signature tests were conducted by
personnel at the Naval Weapon Center., China Lake, Caiifornia and results
were submitted directly to the A-X SPO. A quantitative survivability
and vulnerability evaluation was the responsibility of personnel from
the SPO.
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An A-37B Weapons Training Program was conducted prior to the AFFE

i to aid in selecting the pilots for the AFFE and to check and refine the
weapons delivery ground rules, scoring procedures, and mission profiles.
Results were documented in a letter report (reference 5) to the A-X SPO.

PROGRAM RESTRAINTS

Several restraints were associated with the systems evaluation pro-
gram and included the following:

Y ST LA ST SEOHEN (T

1, Limited testing. 13.7 hours of primary time were flown to evaluate
the various subsystems. Only six hours were originally scheduled.

2. Small sampling of number of aircraft and flying time. Only two
aircraft were tested for a total of 138.5 hours during a two-month
period.

3. Limited environmental conditions. The AFFE was conducted during the
fall, therefore, environmental extremes were not experienced. Severe
weather conditions would probably have an impact on the various
subsystems.

1Boldface numerals correspond to the recommendation numbers tabuloted in the Conclusions and Recommendations section
of this report.
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4. Limited instrumentation. Some of the subsystems had very iittle
or no instrumentation. Therefore, these evaluations were primarily
qualitative and limited in scope.

OVERALL WEAPOM SYSTEM EVALUATION

The A-10A weapon system, as evaluated during the AFFE, demonstrated
or exhibited the potential for acceptable subsystem performance for con-
duct of the close air support mission, No problems were noted that were
peculiar to the A-~-X concept. The following specific items enhanced the
aircraft capability to perform the design mission, Details are contained
in appendixes II, IV, and V. No specific priority wAas considered in
presentation of this list,

1. Weapons delivery accuracy. The overall bombing circular error
average (CEA) during the weapons delivery competition was 109 feet,
This CEA was reduced to 44 feet using standard range patterns and
the more optimum release conditions specified by the contractor.
During the strafing competition, the average percentage of hits
on a 20- by 20-foot banner was 61.4 percent for a 15-degree dive
and 18.2 percent for a 45-degree dive.

2. Armament control. Ease of operation under all conditions was out-
standing.

3. Visibility. The side and aft visibility was outstanding.

4. Auxiliary power unit (APU). Autonomous operation of the APU was
excellent and eliminated the requirement for aerospace ground equip-
ment.

5. Maintainability. Overall maintainability was considered excellent.
This was determined during qualitative maintenance and quantitative
maintainability evaluations. h

The following paragraphs are general evaluations of major subsystems.

They discuss desirable featurss and deficiencies that could have a mission
impact and/or safety implication. Specific recommendations are contained
in SER's (appendix III).

Airframe

No major problems were noted with the primary and secondary structure
and with the M61Al1 gun installation.

The engine/airframe compatibility was unacceptable; wing turbulence
at high angles of attack disturbed the engine inlet flow field and re-
sulted in engine compressor stalls. Details are contained in appendix
II. After the AFFE, the contractor modified the aircraft by installing
a leadinu «dge slat. trailing edge wing fillet, wing stall strip and two
lower strakes. This appeared to correct the deficiency.

There were numerous items related to maintenance that were documented
in SER's. Examples included poor access to the speed brake actuator and
fuel cell probes,

< > B2 SR o st e P et e ppea gt
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Cockpit

In general, cockpit control functional grouping was satisfactory.
The speed brake preselect control was excellent bacause specific position-
ing of the speed brakes was available with minimum pilot attention required.
The internal lighting was satisfactory. The acceleromecter was located
on the canopy bow and therefore did not require a head-in-the-cockpir
mevement cduring critical phases of flight, such as during pull-up follow-
ing a weupon release. Location of the UHF/IFF controls on the left con-
sole was good. They were easily referenced and actuated without requir-
ing the pilot to switch hands on the stick.

General accessibility of cockpit controls was not acceptable.
There were numerous items that were beyond the reach of 5th to 95th
percentile pilots. Examples included the throttles (2 inches too far
forward) and weapon release mode jettison switch (1.25 inches beyond
reach). This, combined with the uncomfortable parachute mentioned later,
will significantly degrade aircrew effectiveness on long duration missions
for which the aircraft was designed.

Access to the flap handle was poor and its travel range was too
long. 1In addition the detents were poorly defined, requiring cross-
checking with the flap indicator. (SER 10-22-15) Access to the aileron
drive switch was poor. This was critical because actuation was required
to switch to and from the manual reversion mode. (SER 1l0-60-52) Use of
the anti-skid switch was required during some landing and takeoff emer-
gencies; however, it was inaccessible to pilots with a functional reach
at or below the 20th percentile when the shoulder harness was locked.
This was unsatisfactory. (SER 10-37-43)

The parachute was extremely uncomfortable and would induce pilot
fatigue and degrade mission effectiveness during long duration missions.
The parachute had an extremely stiff backing and the oxygen connector
pressed into the upper right arm muscle when the right hand was posi-
tioned normally on the stick. (SER 10-44-31)

Movement of the right throttle from the IDLE position to OFF occa-
sionally caused the left throttle to be moved to OFF as well, (SER 10-2-1)
The vertical velocity indicator was located on the opposite side of the
cockpit from the altimeter. This increased the instrument cross-check
time and made precision altitude hold maneuvers difficult to fly. The
angle-of~attack indicator was also too far from the basic flight instru-
ment grouping causing a blocking of the pilot's view of the range from
approach to stall on the indicator., (SER 10-35-27)

The canopy control switch had to be held in OPEN for 12 seconds
to open the canopy in the powered mode. This hampered other simultaneous
egress procedures and increased egress time, (SER 10-28-51) Forward visi-
bility was somewhat restricted by the canopy bows, This was especially
noticeable during weapons delivery. (SER 10-38-42)

Propulsion System

In general, operation of the YTF34/F5 engines was satisfactory during
the limited cvaluation conducted. This included normal operations, air-
starts, throttle transients, and M61Al gun system firing. Susceptibility
of the congines to foreign object damage was very low ~ince the inlets were



located approximately 10 feet above the ground and just forward of the

wing trailing edge. There was very little engine smoke, and glow from

the engines was not visible during night operations. This greatly enhanced
the aircraft's capability for escaping detection. The fuel system was
functionally adequate.

Engine/airframe compatibility was unacceptable as noted in the Air-~
frame section; however, it appeared that this deficiency was corrected.

The engine scrolls became encrusted with carbon and required cleaning
every 25 flight hours. It was believed to have been caused by JP-4 fuel;
the engine was basically designed to use JP-5 fuel. (SER 10-65-55)

During engine airstarts, throttle positioning was very critical.

With the throttle against the idle stop, crossbleed assist was automatically

available for airstarts. However, with the throttle slightly forward of
the idle stop crossbleed assist was not available and the engine was
placed in a windmill airstart mode; this throttle sensitivity inadvertently

resulted in several engine overtemperatures during attempted airstarts.
(SER 10-66-56)

The left engine fuel shutoff valve was located so that fuel to the

APU was shut off when the left engine fire handle was pulled. (SER 10-3-35)

There was no positive means of correcting fuel imbalances. A tank gate
switch was installed which interconnected the two main tanks; however,
correction of main tank fuel imbalances with this switch was dependant

on aircraft attitude. A fuel crossfeed system was also provided; however,
it could not positively correct fuel imbalances because the wing tank
boost pumps could not be individually controlled. (SER 10-51-40)

The fuel quantity indicating system was inadequate because a single-
needle indicator and seven-position selector switch were utilized. The

time required to check the status of individual tanks was unacceptable.
(SER 10-4-13)

Flight Controts

The primary and secondary flight controls were functionally adequate.
Control in manual reversion was satisfactory in roll and yaw. An aileron-
rudder interconnect aided in making coordinated turns, particularly
during roll-ins for weapons delivery passes. A desirable feature was an
elevator-aileron disconnect, provided to disengage selected flight controls
in case of a jammed condition. The speed brakes were very effective. No

problems were encountered with the emergency retract systems for the speed
brakes and flaps.

Lateral stick forces appeared to increase during the program. The
cause was unknown. Flying qualities were unacceptable in manual reversion
(pitch) during landing (reference 1). (SER 10-60-52)

Airframe and Environmental Systems

The hydraulic, electrical, landing gear, oxygen, g-suit, and heating
systems were functionally adequate. Hydraulic temperatures and pressures
and electrical voltages were within acceptable limits. No problems were

encountered with the landing gear extension/retraction, oxygen, and g-
suit systems.
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A rapid bleedoff of hydraulic pressure was encountered when engine
rpne decayed through approximately 40 percent. This was unacceptable,
because switching to the manual reversion mcde required several seconds.
(SER 10-6-2)

Cockpit cooling was marginal and would probably be inadeguate in hot
weather. Since the envirenmental conditions experienced during Task II
were very limited, a SER was not submitted. Environmental control sys-~
tem (ECS) noise in the cnckpit was irritating and distracting to the pilot.
The oxygen overflow vent was located approximately two feet from the nose-

gear strut and presented the potential hazard of mixing oxygen and oil or
grease. (SER 10-12-8)

Malfunctions of the nosewheel electrical control system could cause
a hardover of the nosewheel. (SER 10-33-33) In the event of certain
anti-skid system failures, both normal and emergency brakes were lost
until the anti-skid switch was placed in OFF. (SER 10-69-60)

Avionics

The UHF, tacan, IFF (Mode 3) and intercommunications systems were
functionally adequate. The maximum range and speech intelligibility

of UHF communications were satisfactory. The maximum range and bearing
accuracy of the tacan system were satisfactory. No problems were noted
with the IFF and intercommunications systems.

The operation of the heading and reference system (HARS) was un-
acceptable. Precession of the attitude director indicator occurred fre-
quently, particularly during weapons delivery missions. On an operational

mission this would degrade weapons delivery accuracy and instrument £lying
capability. (SER 10-5-19)

Armament

The store suspension and release systems were functionally adequate.
Gun gas dispersion was satisfactory; no effects on engine operation were
noted., No major problems were noted with the store suspension and release
systems and the M61Al gun system.
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CONCLUSIONS AND
RECOMMENDATIONS

The A-10A weapon system, as evaluated during the AFFE, demonstrated
or exhibited the potential for acceptable subsystem performance for conduct
of the close air support mission. There were many features that were out-
standing or enhanced the aircraft's capability to perform its design
mission. These included bombing and strafing accuracy, armament control,
cockpit visibility, auxiliary power unit, and maintainability. Other
items that appeared satisfactory are contained in the discussion starting
on page 5 of this report.

There were several deficiencies that could have a mission impact
and/or safety implications. The most important items included an engine/
airframe incompatibility, general cockpit reach, unacceptable operation
of the heading and reference system, pilot discomfort caused by the
ejection seat, and unacceptable manual reversion contrcl in pitch.

1. These deficiencies and others zontained in appendix 1IL of this
report should be corrected in any production version of the aircraft.
An evaluation of the corrections should be conducted to insure satis-
factory mission accomplishment., Specific recommendations are also
contained in appendix III (page 4 ).
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GENERAL AIRCRAFT INFORMATION .
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*Included approximately 2,000 pounds of flight test instrumentation.

General o
%

Configuration - Single-place, low-wing, twin-rudder tail vﬁ
Power Plant - Two GE YTF34/F5 turbofans B
Thrust ~ 9,275 pounds each g
Landing Gear ~ Tricycle gear - single wheel, each with direct fg
acting oleo shock struts %ﬁ

Dimensions *‘:g
=

Length (less boom) 52 ft 7 in. 5?
Gverall height 14 £t 8.4 in, @
By

Horizontal stabilizer height at root 79 inches E%
St

Wing height at centerline 64 in. %%
&

Fuselage height (ground to bottom 64 in, . i%
of fuselage) . 3
Tail height (ground to bottom of tail) 61 in, %;
Engine heigh* ~ inlet centerline 125 in. - §§
Wing span 55 ft fi
R

Horizontal tail span 226.0 in. %
Main landing gear span (tire centerline) 212.24 in. %
Nose landing gear axle to main landing 231.92 in. %
gear axle £
=

Nose landing gear off center 13 in, §
Engine centerline distance from fuse- 56 in. §
lage centerline distance %
Weight (pounds) o
Design gross weight 29,800 %
Max gross weight 45,600 %
Useful load 20,500 A
%

Empty weight (dry, no pylons, no 20,500 %
ammunition, gun included) ij
2

Empty weight (gun, no ammunition, 23,800 g
10 pylons and unusable fuel)* - %
e
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Center of Gravity pct MAC
At design weight - gear up 26,2 .
. gear down 28,0
Most forward (gear up) 26 )
Most aft (gear down) 32 3
) Most abrupt cg shift (gear up to 1.5 to 1.8 fwd ‘
gear down)
Landing Gear
Nosegear Steering +40°
Nosegear tire size 24x7.7-10 14-ply
Main gear tire size 36x11 24-ply
Wing
Total area 488 sq ft
Taper ratio 0.69
Incidence ~1°
Dihedral (outboard panel) 7°
Vertical Tails
’ Area (each tail) 52.5 sq ft
Taper ratio 0.61
Horizontal Tail
Total area 118.4 sq ft
& Sweepback (at 25 pet chord) 0
Egi Incidence - =70
- Dihedral L C .00
Flight Controls e
Flap total area SRR L' 82.9 sq £t -
Flap travel Lo TN g0
Aileron area (total) ' 48.79 sq ft
Aileron travel A " 25° up, 15° down
Speed brake total area 92.36 sq ft
Speed brake travel +65°
Elevator area (total) 28.42 sq ft
Elevator travel 30° up, 10° down
1] ) Rudder area (each tail) 11.2 sq ft
;; Rudder travel +25°
I
i
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Fuel tanks configuration

Fuel volume (pounds)
Total capacity
Left main fuselage
Right main fuselage
Left wing
Right wing

Armament
Gunsight
M61A1l gun system
Total capacity
Rate of fire
Burst shots

Gun and feed drive system

2 internal fuselage tanks
2 internal wing tanks

10,010
2,755
3,055
2,100
2,100

Norsight

660 rounds
4,000 rounds/min

60 (burst limiter installed

for tests)
hydraulic
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SUBSYSTEMS DESCRIPTION

Airframe

The airframe structure consisted of a conventionally constructed
fuselage, low-mounted nonswept wing, horizontal tail, dual vertical sta-
bilizers, one mounted on each end of the horizontal tail, and two exter-~
nally mounted engine nacelles on the aft fuselage. The fuselage structure
was generally made from 7075-T6 aluminum alloy, utilizing both longerons
and skin as load bearing members, Hard attachment points were provided

in the forward fuselage section for the nose landing gear and either an
M61Al or GAU-8A rapid-firing cannon.

The one-piece wing was attached to the fuselage at four points, two
attaching the front spar near the wing neutral axis to the front support
bulkhead and the other two attaching the rear spar to the rear support
bulkhead. The wing was of constant-chord center-panel construction with
only the outer panel having dihedral and aerodynamic twist. Basic con-
struction material was 7075 and 2024 aluminum alloy. The wing center
section carried two integral fuel tanks and provided hard mounting points
at each end of the wing spar box for attachment of the main landing gear.

The horizontal tail structural box passed completely through the fuse-
lage and was attached at four points in a manner similar to the wing con-

nection. Construction material was the same as that previously described
for the wing.

The vertical tails were mounted on each end of the horizontal sta-
bilizer and utilized structural box construction for the fixed portions.
Material was the same as that used in the wing.

Each engine nacelle was mounted to the aft fuselage. Forward and

rear steel forgings were used to carry the direct and shear thrust loads
to the fuselage bulkheads and longerons.

Cockpit

The aircraft had a single-place cockpit with a large windshield and
separate bubble canopy for maximum pilot vision. The escape system
utilized a modified version of the RAC 1055 ejection seat which could

provide successful ejection through the canopy if the canopy jettison
system malfunctioned.

Standard flight and engine instruments were provided to keep the
pilot informed of critical parameters. These instruments were displayed
cn the forward instrument panel and left and right consoles along with
the aircraft system control switches.

Landing Gear

The retractable tricycle landing gear consisted of main landing gears
located in pods below the wing and a nose gear in the forward fuselage.
The nose gear was offset to the right of the fuselage centerline to accom-
modate the internal M61Al gun. Each gear mounted a single wheel and was
hydraulically retracted forward. 1In the retracted position, with the
exception of the lower third of the wheel, the entire main gear was en-
closed in a pod beneath the wing and was locked up by uplock hooks which
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engaged rollers on the gear struts. Folding drag braces stabilized each
main gear strut in the gear down position. The nose gear, wheel, tire,
retracting mechanism, uplock, downlock and steering were the same as
those used on the F-105 aircraft. 2 single door, hinged to the fuselage
and mechanically linked to the drag braces, compietely enclosed the wheel
well opening when the nose gear was retracted. A two-pirece folding drag
brace positioned and locked the strut in the down position. Normal land-
ing gear extension and retraction was powered by the No. 1 hydranlic
system. An emergency larnding gear extension system was provided to un-
lock the uplocks on all three gears by accumulator pressure. Gravity

and aerodynamic pressure then forced the gear into the down and locked
position. The accumulator was charged by the No. 2 hydraulic system.

Hydraulically-powered, multiple-steel-disc brakes were provided on
each main gear wheel. Brake pressure was normally supplied by the No.
1 hydraulic system and was metered by depression of the rudder pedal tip.
Emergency braking, in the event of a failure of the No. 1 hydraulic system,
was provided by a 50-cubic inch accumulator. The accumulator was re-
charged by the No. 2 hydraulic system. '

An electrically controlled, hydraulically operated anti-skid system
was installed in the wheel brake system to prevent inadvertent wheel
locking and blown tires. The system consisted of a wheel speed transducer
on each main wheel, a servo control valve in the normal brake pressure
line to each main wheel, a control box, a caution annunciator panel warn-
ing light and cockpit control switch,

Flight Controls

The primary flight control subsystem was a dual redundant, wmechanical
command, hydraulic servo-actuated design with a manual backup mode. Two
elevators, two ailerons and two rudders were provided. Each was inde-
pendently controlled by hydraulic powered servo-actuators. The servo-
actuators were connected to the cockpit controls by a dual redundant
mechanical system which primarily used cables and parallel bellcranks.
Since there was no airload feedback to the control stick or rudder pedals,
artificial feel was introducad into the system by mechanical springs.

In pitch control a bobweight and magnetic damper were used in addition
to the springs to provide feel forces proportional to stick displacement
from its trimmed position, to velocity of stick movcment, and to normal
load factor, and pitch acceleration. .

Movement of the flight concrol surfaces was also controlled by trim
and, when engaged, by the stability augmentation system (SAS) in the
longitudinal and directional axis. Longitudinal and directional axis
control automatically reverted to fthe manual reversion mode when both
hydraulic systems were lost. Lateral axis manual control was not achieved
until the aileron drive switch was placed in DRIVE TAB and cthe actuators
completed the shift from the drive aileron to the drive tab position.

In the drive tab mode, lateral axis control wa§ achieved by means of an
aileron servo tab system. Displacenent of the tabs was used to deflect
the ailerons.

A disengagement system was provided for each aileron and each ele-
vator (right and left). Isolation devices in the mecharnical command loop
disengaged the control cabies to the selected surface when initiated by
the pilot. This allowed a jammed surface or actuator to be disconnected
from the control stick so that aircraft control could be maintained.
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Secondary flight controls consisted of multi-position trailing
edge flaps and split aileron speed brakes. Both the flaps and speed
brakes were hydraulically powered and both were structurally protected
from aerodynamic overload by blowback relief valves integrated into the
servo valves. Emergency flap and speed brake cetraction switches were
provided to allow full retraction cf the flaps or speed brakes in the
event of a failure in the normal control circuitry or loss of primary
hydraulic pressure.

Two TF34/F5 turbofan engines were mounted in individual nacelles
located on the aft fuselage. Sea level, standard day, static thrust was
rated at 9,275 pounds for an uninstalled engine and 8,820 pounds for an
installed engine.

The engine was a twin-spool, front-fan, axial-flow engine wi:th a by-
pass ratio of 6.23 to .. It had a single stage fan and a l4-stage high
pressure compressor. The first five high pressure compressor stages
utilized variable angle stators. The combustor was an annular type. The
two stage high pressure turbine (HPT) on the inner spcol drove the high
pressure compressor while the four stage low pressure turbine (LPT) on
the outer spool drove the fan. The HPT, combustor and high pressure
compressor together comprised the gas generator. The two spools were
mechanically independent.

An engine-mounted gear box, driven by the gas generator rotor,
provided power extraction capability to drive an integrated drive gen-
erator, a hydraulic pump, the engine fuel pump and fuel control unit, the
main and scavenge lubrication pumps, the ignition generator aand th=z gas
generator tachometer. An air-turbine starter unit was also mounted on
the gearbox for engine starting. The lubrication system, including en-
gine oil tank, was completely contained on the engine.

The engine utilized an integrated hydro-mechanical/electrical system
for complete control of the engine during normal operation, including
ground and air starting. This control regulated fuel flow and stator
vané position as a function of throttle position, inter-turbine tempera-
ture (ITT), gas generator speed (Ng), compressor inlet air temperature
and compressor discharge pressure.  Fuel was scheduled as a function of
Ng below 80-percent Ny and as a function of ITT above B80-percent Ng. Maxi-
mum allowable steady State ITT was 833 degrees C (1,531 degrees F):

Basically, four methods of starting an engine were available. These
were tenth stage crossbleed assist from the operating engine, auriliary
power unit assisted, ground power unit assisted, and unassisted {wind-
mill) airstarts. During assisted starts, low pressure comprecsed air
was supplied to the engine-mounted air turbine starter (ATS, units.

Air from any of the above sources was automatically available when the
throttle was positioned at the IDLE stop. Fuel flow and continuous igni-
tion were also initiated when the throttle was advanced through IDLE.
Additional information on the A-10A propulsion system can be found in
reference 6.

- :  ———e e -
il ST S L . 2 LT e
B 2 5 R R PR R ‘




- T RRAR £ b A e S i Y s S ARG AT - Ty

Auxiliary Power Unit

The APU, mounted in the aft fuselage section of the aircraft, con-
sisted of a single-stage centrifugal compressor, an annular combustor,
and a radial inward-flow turbine wheel. The shaft power of the turbine
wheel drove the compressor, the accessories, and the output drive shaft,
A portion of the compressed air was utilized as clean bleed air for
starting of the aircraft engines. Accessories included the starter assem~
bly, fuel control unit, oil pressure and scavenge pumps, and time totaliz-
ing meter. No separate APU hydraulic pump or generator was provided.

Starting of the APU required only a source of fuel and electrical
power. Fuel was supplied from the aft main tank by a dc fuel pump. The
electrical power was supplied from the dc battery bus.

Environmental Control System

The ECS provided for temperature control within the cockpit, de-
fogging of the windshield and canopy, anti-g suit pressurization, gun
breech and ammunition compartment scavenging, avicnics cooling, and cxygen
supply. The system was entirely pneumatic in operation, utilizing tenth
stage bleed air from both engines. The ECS consisted of heat exchangers,
a turbine and fan, moisture separator, environmental control unit (ECU),
associated control valves and cockpit controls. Tenth stage bleed air
was routed through a mass flow regulator valve to the precooler (air-to-
air heat exchanger). From the precooler the air flow was divided into
two branches, one duct leading to the inlet of the ECU, while the other
branch was routed forward and utilized as service air for the gun breech
purging, canopy defogging, and anti-g suit. The ECU provided airflow for
cabin temperature regulation. The desired cabin temperature was selected
by rotating a variable rheostat on the ECS panel in the cockpit. Airflow
from the ECU was regulated by fast response, pneumatic controls. Ram
airflow through the cabin was provided through two louvered openings, one
on each side of the windshield base structure. Cockpit pressurization
was not provided.

buring static ground operations, tenth stage engine bleed air enter-
ing the precooler was also routed through a control valve to an ejector
installed in the overboard exhaust duct of the precooler. The ejector
increased the ambient airflow through the precooler and thus increased
its efficiency. The ejector control valve was activated to the open
position whenever the main landing gear was extended and was closed when
the gear was retracted.

Cooling of the avionics and electrical compartments was provided by
ram airflow. During ground operation, cooling of these compartments was
supplemnented by means of a blower which was activated by a nosewheel
position switch.

The oxvgen system provided the pilot with breathing oxygen at all
points in the flight envelope. The system was of the liquid oxygen type,
consisting of a 5-liter insulated storage container, a converter, a quantity
gauge, an external filler valve, and a regulator.

During operation, the converter changed the liquid oxygen to gaseous
oxygen and supplied it under pressure to the regulator. The regulator
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was an automatic diluter-demand, pressure-breathing type which mixed the
oxygen with ambient air and delivered the mixture to the pilot. In nor-
mal operation m'xture dilution decreased as aircraft altitude increased
until 1l00-percer.t oxygen was delivered at a pressure altitude of 30,000
feet. However, the pilot could manually select 100-percent oxygen at
any time. Although not evaluated, provisions for automatic supply of
positive requiator pressure (for pressure breathing) were included above
29,000 feet pressure altitude.

Electrical Power Supply

The primary electrical power source for the aircraft consisted of
two isolated 115/200-volt, 400- Hz, three-phase ac systems. Each of
these systems received its power from an engine-driven, oil-cooled, inte-
grated drive generator (IDG). Under normal operating conditions, the
left engine-driven IDG supplied ac power to the No. 1 main ac bus and ac
essential and auxiliary essential busses. The right engine-Ariven IDG
supplied ac power to the No. 2 main ac bus. In the event of failure of
either IDG, the remaining operating unit was designed to assume the power
requirements of all the ac busses automatically. Secondary power was
provided by two 28-volt dc systems. Each of those was powered by a 100-
ampere, fan-cooled, transformer rectifier unit (TRU) which received its
power from the appropriate main ac bus. Each TRU supplied dc power to a
main dc bus. A dc essential bus, an auxiliary essential bus and a battery
bus were fed by both TRU's and a 34-ampere-hour, nickel-cadmium battery,
all operating in parallel. The battery provided power to the battery bus,
the dc essential bus and auxiliary essential bus in the event that both
TRU's were inoperative. In the event of a failure of either TRU, the
remaining operating unit was designed to support the dc power requirements
of all dc busses automatically. The battery also supplied power to a 250-
volt-ampere, 115-volt, 400-Hz, three-phase inverter which supplied ac power
to the ac essential and auxiliary essential busses ia the event of a com-
plete loss of the primary ac system.

In addition to the primary and secondary sources of electrical power,
external power could be supplied to the aircraft on the ground from a
115/200-volt, 400-Hz, three-phase source through tne external power re-
ceptacle located beneath the aircraft.

Lighting

The aircraft lighting system provided both external and internal
illumination for night operations. The exterior lighting syst=m consisted
of landing and taxi lights, position lights, formation lights, and anti-
collision lights. The landing and taxi lights were identical 450-watt
iodine/quartz lamps installed on the nose landing gear. The anti-collision
lights consisted of three 60-per-minute white flashers, one mounted on
each wing tip and the tail. The position lights included red and green
lights in the wing tips and a white light at the extreme aft end of the
fuselage. The formation lights consisted of white lights installed in
the rudder actuator fairing on the left and right vertical fins. These
lights were aimed in an upward direction to illuminate the tail numbers
on the sides of the vertical fin.

The interior lighting system employed white lighting for all control/

display units and general area flood illumination. Separate control de-
vices were provided to permit variation of illumination levels in a grcup
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or area division, Ten lighting fixtures were employed for general area
flood illumination, five on each side of the crew compartment. Four high-

intensity thunderstorm lights were installed to floodlight the instrument
panel,

Hydraulic Power Supply

Hydraulic power was supplied by two independent hydraulic supply
systems and three emergency hydraulic accumulators. Both hydraulic
supply systems operated at a nominal pressure of 3,000 psi and used MIL-
H-5606 hydraulic fluid. The hydraulic subsystem was designed to operate
throughout a fluid and ambient temperature range of -40 to 275 degrees F.
Hydraulic fluid coolers were not used. The two hydraulic supply systems,
designated systems one and two, were pressurized by two identical variable
delivery engine-driven pumps rated at 28.7 gallons per minute at 5,900
rpm. System one was pressurized by a pump driven by the left engine and
system two by a pump on the right engane. Both pumps remained depres-
surized at speeds below 2,600 rpm to reduce pump torque during engine
start-up. Identical bootstrap type piston pressurized reservoirs pro-
vided pump inlet fluid at the required pressure.

Hydraulic system one and system two were redundant with respect to :
the primary flight controls. If either system failed, the other was
designed to supply adequate hydraulic power to continue flight. i

Hydraulic supply system one powered the primary flight contrels, :
speed brakes, landing gear, wheel brakes, nosewheel steering, and emergency
flap retraction accumulator. System two powered the primary flight con-
trols, wing flaps, gun drive, emergency landing gear extension accumulator,
and emergency brake accumulator.

Three MS 28797-3 cccumulators (50 cubic inches in size) were used ‘
as supply sources for energency wheel braking, landing gear extension,
and wing flap retraction. Two nonstandard 10.5-cubic inch accumulators
were used to stabilize the reservoir bootstrap pressures.

The lines for each hydraulic system were routed on separate sides of
the fuselage and wing in orxrder to maintain maximum system separation.

The following was a complete list of aircraft hydraulic power supply sys-
tems:

Power Control Systems

Supply System No. 1 BBPY AVMLAELE .m Bgc MEES NGT
Supply System No. 2 PERM” FUU.Y_U-G‘S&, Fﬁﬁﬁﬁﬂmﬂ

Hydraulic Accumuiators

Emergency brake accumulator

Emergency landing gear accumulator

Emergency flap retraction accumulator

Supply system No. 1 surge damping accumulatorx
Supply system No. 2 surge damping accumulator

18
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Fuel Subsystems

The A-10A fuel subsystem consisted of two integral wing tanks and
two bladder type fuselage tanks. Fuel capacity was rated at 3,055 pounds
for the right fuselage tank, 2,755 pounds for the left fuselage tank,
and 2,100 pounds for each wing tank for a total of 10,010 pounds. An ac
boost pump was located in each tank. Each main tank boost pump could
supply sufficient fuel to support both engines operating at maximum power.
A dc boost pump was also installed in the left main tank and was used
during engine and APU starts and anytime that the left main pump was in-
operative., 1Its output was sufficient to maintain idle fuel flow require-
ments of both engines.

The fuel system was separated into two normally isolated systems,
one serving each engine. The left wing tank and left main tank fed the
left engine and auxiliary power unit through a common manifold. The
right wing and right main tanks fed the right engine. The wing pumps
operated at a higher output pressure and overrode the main pumps to auto-
matically empty the wing tanks first. The wing tanks had the capability
of gravity feeding to their respective main tanks in the event of a wing
tank pump failure. Due to the relative head between the wing and mein
tanks, this would not occur until the main tank level was quite low. 1In
the event of a main tank boost pump failure, crcssfeed valves could be
opened to allow pressurized fuel to flow to both engines from either tank.
The two main tanks could be interconnected to allow utilization of fuel
in both fuselage tanks. In the event of a boost pump failure, the af-
fected engine had the capability to suction-feed from the failed tank
up to altitudes which caused fuel vaporization. A single-wing refueling
receptacle was located in the left landing gear pod.

Avionics

The avionics/communication and navigation systems consisted of an
AN/ARC~150(V) -1 UHF command radio set for air-to-air and air-to-ground
communication, an AN/ARN-105 tacan set for tactical navigation which
operated with a navigation “.eacon to obtain bearing and slant range in-
formation, an AN/APX-92 IFF/SIF set which provided automatic coded re-
plies to radar interrogations from air and surface stations for aircraft
identification and air traffic control, and an AN/AIC-25 intercom system
which provided a multiple channel audio monitoring facility. A1l audio
signals heard in the headset were routed through or controlled by the
intercom system,

An A/A24G-41 HARS was also installed in the aircraft. This consisted
of a two-gyro platform gyroscopic reference unit (GRU), control amplifier,
compass system controller, ané magnetic flux valve. The HARS was designed
to interface with the attitude director indicator (ADI) and the horizontal
situation indicator (HSI) to present pitch, roll, and stabilized direc-
tional information.,

Armament

Store Suspension

The A-10A was equipped with 11 external weapon stations. The fuse-
lage centerline station and the two inboard wing stations provided for
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fuel tank carriage, although fuel lines to these stations were not in- :
stalled on the prototype aircraft. The centerline station could be j
utilized for weapon carriage as an alternate to the fuselage shoulder ‘
pylon stations. Each of the 1l pylon stations was compatible with for- :
ward firing ordinance in addition to conventional munitions carriage. A '
semipermanent (non-jettisonable) pylon housed a MAU-40/A (MAU-50/A on

- stations 1, 2, 10 and 1l1l) bomb rack on each station.
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M61A1 Gun

The M61Al, 20mm gun system consisted of a six-barrel Gatling gun,
rotavy storage drum for approximately 660 rounds of ammunition, and a
4 double-ended linkless feed system. The muzzle of the firing barrel was
N located in the aircraft nose near the fuselage centerline. The gun sys-
, tem was installed on an interchangeable pallet in the lower forward fuse-
N lage. Boresighting was accomplished with the pallet either in or out of
gp the aircraft. Gun gas scavenging and purging systems were provided to *
’ reduce gun gas concentrations to below hazardous levels in the aircraft.
. The gun gas scavenging system consisted of a continuous ram air intake
B at the forward end of the gun bay and louvered exit ramps located at the
k rear of the ammunition bay compartment. The gun gas purging system con-
1 sisted of a shroud around the gun breech connected to a large diameter
tube vented overboard. Precooled engine bleed air was circulated through
| the shroud causing suction of the gun gases emitted from the gun breech
+ and overboard venting,
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APPENDIX Il

SOURCE SELECTION TEST
RESULT SHEETS

Test result sheets (TRS's) submitted to the SSEB and SSAC during the
h-X source selection process are included in this appendix. Each TRS
contains objectives, test procedures, results, restraints, and items re-
gquired to completely evaluate the specific subsystem. An overall TRS is
included for each major subsystem. Appendix IV contains reliability and
maintainability results and data acquisition procedures. Appendix V con-
tains weapons delivery ground rules and results. The following list con-
tains the specific TRS's and the order they are presented in this appendix:
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Acoustical Noise Analysis
Overall Evaluation of Airframe
Overall Evaluation of Cockpit

Anthropometric Analysis of Required Reach Distances to Critical
Controls

Emergency Ground Egress and Canopy Operation
Overal. rvaluation of Landing Gear System

A R T T

Extension and Retraction

Nosewheel Steering
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Normal and Emergency Braking
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Overall Evaluation of Primary Flight Controls
Normal Operation
One Hydraulic System Inoperative
Manual Reversion Mode
Emergency Disengage System
Overall Evaluation of Secondary Flight Controls

Flaps
Speed Srakes

x;

Stability Augmentation System
Overall Evaluation of Propulsion System

Ao
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T
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Normal Operation

o Airstarts

ig Throttle Transients

ﬁ; Overall Evaluation of APU

§§ Normal Operation

;é Overall Evaluation of Environmental Control System

Cabin Temperature Survey
Cverall Evaluation of Electrical Supply System
One Generator Inoperative
Both Generators Inoperative
Overall Evaluation of Lighting System
External Lighting
Internal Lighting
Overall Evaluation of Hydraulic System
One Hydraulic System Inoperative

%@ Overall Evaluation of Fuel System

%; Normal Operation

g& Fuel Tank Calibration

.%q Emergency Operation

:é; Overall Evaluation of Avionics Systems

ié Tacan

‘22 UHF Communications

%: Heading and Attitude Reference System
%. Overall Evaluation of Armament System

2 M61lAl Gun System/Aircraft Compatibility

7

£
oA

Store Suspension and Release

AT Eo
SRR
BRI

After the AFFE was completed, a follow-on effort was pursued to
Hy evaluate fixes to the engine/airframe incompatibility. The specific
: modifications and results are contained in the last TRS.
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AX ATR FORCE EVALUATION TEST RFSULTS

e A
_‘;‘gg;, o ST T T )

CATEGORY:  SYSTEMS ENGINEERING (PST&E) DATE: 41 pec 72 E

T SSLB RLCEIPT: %

. A-10A Accoustical Noise Analysis L L0G 1UMBER:. };

: 3
DETAILED TEST COMDITION OR GOAL: %

. To determine if accoustical noise generated by the A-10A is within safe limits and
does not otherwise impair mission accomplishment. Specifically:

ey

RGP
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9

(1) To evaluate the far-field effect of accoustical noise on the unprotected ear.
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(2) To evaluate the near-field effect of accoustical noise on the performance
of maintenance tasks.
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(3) To evaluate the effect of internal cockpit accoustical noise on pilot
performance.
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A-10A TEST PROCEDURES AND CONDITIONS:

o
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1. Sound recording equipment operated by representatives from the Accoustics Branch
Aerospace Medical Research Laboratory (AMRL), Wright-Patterson AFB, Ohio, was used
to collect noise samples.
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2. Far-field samples were collected at ten degree intervals around the aircraft
from 0° to 180° at a distance of 75 meters. IDLE, APPROACH, CRUISE, and MAX power
settings were measured.

b
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3. Near-field samples were collected under IDLE power conditions at selected
personnel Tocations corresponding to customary "hot-engine" waintenance test positionp.

i
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4. Internal samples were collected in the cockpit with the canopy closed at four

5%

common power settings: GROUND IDLE, FLIGHT IDLE, CRUISE, amd MAX. Each power if%
setting was measured under tnree ECS conditions: off, normal, and max heat/defog. b
The microphone was attached to the seat back at ear levei. g§

o

5. Data were analyzed by AMRL computer program. Results were converted to corres-
pond with standard atmospheric conditions.
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A-10A TEST RESULTS:

ke g

As siown by the graph in Figure 1, relative sound levels around the A-10A at high
power settings follow a different pattern than at Tower power settings. Although
no levels were found to present an accoustical noise hazard to airfield operations,
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at higher power settins (CRUISE, MAX) noise was most intense in the beam quadrant; ,3%
at lower settings the front quadrant was most affected. At 75 meters, ear protection &
was advisable for beam exposure to MAX power noise for durations exceeding five | b
minutes. (The specified time limit for sustained MAX power is five minutes.) Maximuh ,§§
exposure times are summarized in Table I. b5
Near-field maintenance positions at which sound levels were sampled are shown in %?
Figure 2. Sound levels at all of tiese locations with engines at IDLE were well E
within acceptable 1imits as shown in Table II. Maintenance personnel with ear §§
protection could spend an entire eight-hour day in these positions without incurring ,jg
ear damage. APU operation did not contribute significantly to the overall sound P
Tevel. T
Internal cockpit accoustical noise is graphically depicted in Figure 3. Levels were Eﬁ
&7
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well within tolerable limites as attenuated by helmet/communications unit, and

were considered not to be a performance degrading factor. ECS operation 3
contributed to the overall noise level as expected, but not to an unreasonable

extent.

REMARKS:

1. Sound pressure levels have not been analyzed by comprising frequencies. Specific
frequency band data is available as required for corrective attenuation fix purposes.

2. A1l noise samples were collected on aircraft SN 71-1370.

3. Data collection was halted during periods at interference by extraneous noise
sources.,

4, Applicable directives are AFR 160-3, MIL-S-8806B and AFSCDH 1-3, section 3F.

5. The following scale is provided for referential assistance in interpreting the
significance of noise levels.
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120 ~—p— Ear discomfort threshold
—t Hammering a steel plate at two feet
100 -~p— Riveting at 35 feet
90 -1 Pneumatic drill at 10 feet
<+ Niagra Falls at its noisiest
80  ~Ad— Very heavy traffic; elevated railway
" -+ Raised voice communication
f"' . 70 1 Heavy traffic
‘ - Normal conversation (face to face)
|
; 60 —1— Department store (average shopping)
—t
50 Quiet auto as heard from roadside
] T
40 —t— Quiet night noises
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(Ear protection recommended for 5+ minute duration)
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sound level (dB re R
.00002 microbar for . b
125-8000 Hz octive 4
bands) B
90 - . 3

TN\ CRUISE %

5

s
RN

70 - -
180

¥ ¥ 1

0 30 60 90 120 15

80 _‘\%
Distance = 75 meters \\\\V/,\\~
______ hPPROACH
IDLE
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Figure 1. Graph of A-10A .ound levels at various power settings by aspect angle.

TABLE 1

Maximum exposure time to A-10A without ear protection
at various power settings

Avg. maximum exposure time {minutes) at 75 meters

POWER SETTING Front Beam Stern
Quadrant Quadrant Quadrant
Idle 480+ 480+ 480+
Approach 381 480+ 480+
Cruise 44 32 170
Max 24 16 61
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE:
- , ’ SSES RECEIPT:
L LOG NUMBER:. o

TEST:  Qverall Evaluation of Airframe

DETAILED TEST CONDITION OR GOAL:

To evaluate the overall adequacy of the airframe. No specific test were conducted.

A-10A TEST RESULTS:

Desirable Fe2atures: 4

Although the structural integrity was not specifically evaluated, usé of the
aircraft was monitored during tests, such as performance, flying qualities, and
weapons delivery. During the latter tests, repeated passes were made at dive
angles of 10-60 degrees and pullups up to approximately 5 g's. No major problems
were noted. Howevera crack was found on a stiffener and is discussed in the
following section. In addition, no structural problems weré noted with the

M61ﬁ1 gun system installation. Ciearance between pylon stations was considered
good.

Deficiencies:

Most of the deficiencies concerned items related to maintenance activities and

material used. One questionable area was a crack found on the bottom end of the
stiffener on the aft side of the aft fuel tank bulkhead. This was noted on one a
aircraft only and the cause was unknown. (SER 10-59-50). A complete listing of
all airframe SER's is presented in Table 1. .

REMARKS:

This evaluation was based on nonitoring of Task II tests only. Items required
for a comnrlete evaluation jinclude:

1. Weapons delivery up to the maximum gross weights and appropriate g
loadings.

2. A1l weather evaluation.

3. Unprepared surface operations, if required.

30 AFFTC Form 0-~592 (One ’i'ir:le) Oct 72 Expires 31 Dec 1972
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SER_NUMBER

10-9-7
10-13-9
10-14-10

10-19-11

10-16-16

10-24-17

10-50-39

10-38-42
10-52-44
10-56-45

10-57-46

10-55-47

10-59-50

10-28-51

10-67-58

10-68-59

TABLE 1

TITLE
Lack of access to speed brake actuator
Poor access to top of fuselage

High vulnerable location of pitot
tube to maintenance activities

Poor material utilized in flight
control structure

Unaccepable nylon straps retaining
Tower fuselage access doors

Difficult ingress to cockpit with
parachute on

Poor location of APU inlet for
unprepared surface operations

Poor forward visibility
Poor access to aileron trim actuator

Large number of fasteners required for
engine nacelle access doors

Excessive gap at air inlet duct/engine
inlet interface

Potential damage to "coin-slotted”
screws during removal

Crack at structure at 7.S. 512 (aft
fuel tank bulkhead stiffener)

Poor canopy operation for emergency
ground egress

Inadequate access to bomb rack electrical
connectors in pylon stations 3, 4, 7, 8 and 9

Lack of access panels on wing station
pylons 1 and 11
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: | DATE:

A-10 Systems Evaluation

SSEB RECEIPT:

JEST:

Overall Evaluation of the Cockpit

106G NUWGER: .

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and suitability of the cockpit.

A-10A TEST RESULTS:

Desirable Features:

1. General

The functional grouping of cockpit controls on well designed panels was
outstanding with only minor exceptions. This feature allows pilots to learn the
cockpit arrangement quickly with a minimum of effort. Complementing the
excellent functional grouping was the outstanding labeling of the console and
instrument panel switches and controls.

2. Armament Panel
The armament panel received a rigorous evaluation on the many weapons
delivery missions flown during Task II. The evaluation was limited to the
operative functions, but these were used frequently in high workload situations.
A1l pilots commented on its excellent design and easy to see location.
3. UHF Radio, IFF and Intercom
The Tocation of these items on the left console behind the throttle
quadrant was outstanding. They were easily seen and operated without hav.ng to
divert attention frcm aircraft control or having to remove the right hand from
the control stick.
4, Emergency Control Panel

The grouping of many of the cockpit emergency contrels on a single
panel on the Teft console was an excellent feature.

5. Caution Light {Annunciator) Panel

The design, operation and location of the caution light panel was
outstanding.

6. Engine Temperature Indicators
The engine temperature indicators were designed with a digite1l Jial

which displays temperature to the nearest degree. This feature made tham very
easy to read and set accurately.

32 AFFIC Form 0-592 (on~ Time) Oct 72 Expires 33 bec 1972
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N-10A TEST RESULTS CONTINUED:
7. Speed Brake Preselect

The aircraft was equipped with a speed brake preselect control which
was located on the armament panel. It was a definite asset during weapon
delivery missions. Speed brakes settings could be selected prior to roll-in
and deployed by a single switch actuation without rcquiring pilot attention.

8. Ram Air Inlet Doors

New doors were designed and installed during Task II. The new doors
were simple and easy to close,

9. Cockpit Visibility

One of the most outstanding features of the aircraft was the excellent
visibility to the side and rear. Forward visibility was degraded as explained
in the deficiency section. Visibility during taxi operations was particularly
excellent. The visibility will contribute significantly to mission effective-
ness.

10. Engine and APU Fire Handles
The design and location of these items were excellent. They were
located on the edge of the instirument panel glare shieid and were easily seen
and actuated.

11. External Lighting Panel

The design of the panel was outstanding.
12. Attitude Indicator and Horizontal Situation Indicator
The large size of the attitude indicator and HSI, and the functional
adequacy of the presentation on the HSI would contribute to precision in
instrument flying.
13. Circuit Breaker Panel

The location of critical circuit breakers on a single panel on the
center pedestal was an excellent feature.

14, UHF Remote Indicator

The design and location of this item were outstanding., It was particularly
useful during instrument and formation flying.

15. Accelerometer
The location of the accelerometer on the front windshield frame allowed

the pilot to maintain his head out of the cockpit and refer to the accelerometer
which was criti<al during weapons delivery pullout.




A-10A TEST RESULTS CONTINUED:
Deficiencies:
1. Cockpit Reach Renuirements

The A-10 was characterized by its relatively large size comparad to
other aircraft of similar type. As a result it was difficult for small or
average size pilots to reach many of the switches and controls. This feature
was a serious deficiency which will be difficult to correct without major
redesign.

Controls on the left console forward of the rear edge of the throttle
quadrant and at a similar position of the right console were difficult to
reach. Controls and switches on the lower half of the front instrument panel
were also difficult to reach. The additional space was apparently used
inefficiently necessitating the placement of controls aft of the pilot's
shoulder line which were difficult to see.

Al controls and indicators may be reached and seen by bending forward;
however, this design feature was an irritant. It induced additional pilot
fatique on long duration missions and during weapon delivery missions which
required frequent changes in weapons panel controls, fuel checks, and navigation
mode and course changes. This factor combined with a throttle position which is
too far forward and a heavy and uncomfortable parachute detracted from mission
effectiveness.

Anthropometric analysis of required reach distances to various cockpit
controls is presented in a separate report.

2. Throttles
The design of the throttle shutdown svystem was unaccevtable.

The primary reason for the rating
was the possibility of inadvertent double engine shutdowns. (SER 10-2-1). In
addition, the throttles were too far forward at MAX power to reach with full
authority. They were two inches beyond the functional reach of the fifth
precentile pilot (SER 10-i-4).

3. Flap Lever

The relative location of the flap lever and the throttles restricted
accessability to the flap lever with the throttles in IDLE. Also, the flap
Tever displacement was too large, and the flap lever detents were poorly defined
(SER 10-22-15).

4, Primary Flight Instruments

The location of the basic four fiight instruments (attitude indicator,
horizontal situation indicator, airspeed indicator, and altimeter) were
optimum; however, the vertical velocity indicator and the angle of attack
ind ‘cator were in poor locations. The vertical velocity indicator was located
across the cockpit from the altimeter. The angle of attack indicator
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A-10A TEST RESULTS CONTINUED:

was also too far from the basic grouping for ease in cross checking. In addition,
parallox caused a partial blanking at high angles of attack (SER 10-35-27).

5. External Lights Control Panel

The panel was located too far aft on the right console for ease of
operation during formation flying (SER 10-31-25).

6. Fuel Quantity Indicating System

The fuel quantity ind:cator was designed with a single needle dial
and a selector switch with positions for each of the four internal tanks, the
three external tank positions, and a total internal fuel quantity position. The
pilot was required to rotate the switch to each of the positions and allow the
needle to stabilize to monitor the status of fuel in each tank. This operation
was time consuming and detracted from mission accomplishment particularly when a
minor fuel problem existed such as a fuel imbalance (SER 10-4-13).

7. Anti-Skid Switch §

The anti-skid switch was located on the lower left edge of the front
instrument panel. It was not possible to reach the switch with the shoulder
harness Tocked without turning sideways in the seat and straining. The switch
was a critical emergency control during many brake and tire malfunctions
(SER 10-37-43).

8. Manual Reversion Controls

The drive aileron/tab switch was located on the hydraulic test panel
on the aft portion of the l1eft console. It had to be actuated immediately
during transition from the powered to the manual flight control mode to provide
lateral control. The switch was difficult to see and actuate in this Tocation
without diverting attention from aircraft control (SER 10-60-52).

9. Cockpit Ingress/Egress

The A-10 cockpit was relatively high (approximately 10 feet to canopy
rail). Entrance and exit were made with an entrance ladder. No integral cockpit
steps were provided to aid the pilot during emergency egress or during normal
ingress/egress at austere bases. The iikelihood of personnel injury was high
(SER 10-45-32), It was almost impossible to enter the cockpit while wearing
a parachute without snagging it on the open canopy frame (SER 10-24-17).

e o N s oo, 0

10. Parachute

The force deployed parachute utilized was extremely uncomfortable.
It would probably induce pilot fatigue and degrade mission effectiveness on
Tong duration missions (SER 10-44-3).

11. Light Test Buttons/Switches

Five separate buttons/switches were used to test the cockpit warning/
caution/advisory lights. They are the fire detect and bieed air leak test
button, the armament panel light test button, the caution light test button, the
signal 1ight test button and the landing gear warning test switch.




A-10A TEST RESULTS CONTINUED:
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Their location in five separate areas of the cockpit increased the complexity
of cockpit checks unnecessarily and was an inefficient use of valuable cockpit
space (SER 10-43-30).
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12. Speed Brake Switch

it o G b LA M NSO Rty

The speed brake switch was a three position switch located on the throttile.
The switch throw was too short and the detents were too weak to allow accurate
incremental speed brake settings required during some precision maneuvers such
as landings and formation flying (SER 10-41-29).

13. Engine Instruments

The engines were primarily controlled by monitoring temperature.
During Task I and the early part of Task II, the engine temperature indicators
were mounted in the second row of engine instruments. The fan speed indicators
were in the first row. This arrangement did not contribute to rapid cross-
checking of the engine indicators. During Task II the positions were yeversed
with excellent results. The engine temperature indicators should remain in
the first row foliowed by the engine core speed indicators. The fan speed
indicators should be mounied on the first row of thé second column (SER 10-25-18).

The fan speed indicators were calibrated in units of actual RPM
(X1000) rather than percent RPM. The indicators were difficult to read. Pilots
must mentally compare the reading with a full power rating to determine the
engine power output. Fan speed indicators calibrated in percent RPM would be
more familiar and would accomplish a comparison automatically. (SER 10-25-18). .

14. Hydraulic Pressure Indicators

The hydraulic pressure indicators were too small and had a poorly .
designed dial face. These factors combined with their location on the right
side of the instrument panel made them extremely difficult to read (SER 10-23-22).

15. Throttle Friction Control

The location on the cutboard side of the throttle quadrant crowded
the flap lever and throttles too close together. In addition, the entire
friction range available was unuseable since full decrease resulted in normal
friction (SER 10-21-14).

16. Weapons Release Mode Switch

The weapons release mode switch Tocated on the armament panel did
not have a labeled OFF position although one exists (SER 10-36-24).

17. Engine Crossfeed and Tank Gate Switch

The engine crossfeed and tank gate switches were located on the left consele
on the fuel panel. They were actuated to the ON position by moving the switches
aft. This movement was unconventional and could result in unintentional activation
(SER 10-40-34).
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A-10A TEST RESULTS CONTINUED:
18. Cockpit Visibility

The windshield and canopy frame were too wide. Forward visibility
was restricted unnecessarily (SER 10-38-12).

19. Canopy Switch

The canopy switch was a three position switch spring-loaded to cff
and located above the left console. It had to be held in position to achieve
canopy actuation. This fact combined with slow canopy actuation rates produced
slow emergency egress times, more than half of which was required for canopy
actuation (SER 10-28-51).
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: ) DATE;
Systems Engineering (PST&E) 6 Decenber 1972
TEST: Anthropometric Analysis of Required Reach SSEB RECEIPT:
Distances to Critical Controls in the A-10A .

DETAILED TEST CONDITION OR GOAL:

To determine if all cockpit controls requiring operation during flight
are within the functional reach of a fifth percentile pilot.

A-10A TEST PROCEDURES AND CONDITIONS:

1. A pilot subject equipped with parachute was seated in the cockpit with seat in
the full-up position. Subject was chosen because he possessed a fifth percentile
sitting height as determined by representatives from the Anthropology Branch,
Aerospace Medical Research Laboratory (AMRL), Wright-Patterson AFB, Ohio.

2. The back of subjects shoulder was used as the measurement reference point, from
which a tape measure was extended down the appropriate arm to each control measured.
The resultant distances represented required reach from an erect sit*ing position.

3. The basic functional reach of a fifth percentile pilot, as described in MIL-STD-
1472A, Figure 15, was adjusted as follows:

a. Two inches were aided to account for forward shoulder hunch typically
accompanying reaching;

b. Since different types of controls require different forms of actuation, one 3
quarter inch was added or subtracted accordingly as follows:
THCHES OF INCHES OF 5th PERCENTILE
TYPE OF CONTROL ADJUSTMENT ADJUSTED FUNCTIONAL REACH -
Pushbutton 40,25 31.25
Toggle Switch 0.00 31.00
Handle/Lever -0.25 30.75
Rotary Knob -0.25 30.75

4. Since error of measurement was expected to be no smalier than .25 inch, all
measurements were rounded to the nearest quarter inch.

A-T0A TEST RESULTS:

Results are summarized in Table 1. Controls found to be within the functional
reach of a fifth percentile pilot have no significant implications and therefore
are not listed. Similarly, no data were collected on those controls operated
solely on the ground. It should be noted that without shoulder harness locked the
pilot is free to move ten additional inches forward and is capable of reaching
virtually every control surface in the cockpit. Customarily the shoulder harness
is locked only in emergency situations. In addition to the results shown in Table ;
1, initial anthropometric analysis by AMRL representatives revealed that the i
throttles were two inches beyond the reach of a fifth percentile pilot when set at
their full forward (MAX POWER) position (see SCR 10-1-4). Also, an earlier inves- i
tigation of reach requirements to control stick positions in both A-10A aircraft
led to contractor repositioning of the 71-1369 control stick on request. All
control stick placement extremes are now within the adjusted functional reach of
the small pilot. In summary, the A-10A cockpit is large and consequently several
areas cannot be conveoiently reached by the small pilot. These include the Tower

_
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A-10A TEST RESULTS CONTINUED:

portion of the instrument panel which houses landing gear and stores management

controls on the left and fuel monitoring on the right. Also, the forward portions

of both side consoles are beyond convenient reach. The forward right console,
however, houses no critical in-flight controls with the exception of oxygen
supply which is marginally within reach. On the left console forward of the
throttle quadrant, the reach requirements to the auxiliary engine control panel
and the emergency flight control panel are unacceptable. Thus, overall A-10A
cockpit anthropometry must be considered marginal. (SER 10-70-61)

REMARKS :

A1l measurements were taken in aircraft S/N 71-1370. No apparent differences in
reach requirements between this aircraft and S/N 71-1369 have been identified

by the test pilots with the exception of control stick placement which has been
corrected.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY : . . DATE;

Systems Engineering (PST&E) ___10 December 1972
TEST: A-10A Emergency Ground Egress and SSED RECELPT:

Canopy Operation - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To determine if emergency ground egress procedures, cockpit design,
and canopy operation permit efficient and expaditious escape.

)

A-10A TEST PROCEDURES AND CONDITIONS:

1. The normal (powered) operation of canopy opening and closing was timed on both
aircraft S/N 71-1369 and 71-1370. Pilot actuated canopy switch and stopwatch
simultaneously.

2. A ground emergency requiring rapid egress was simulated with normal canopy
operation available. With canopy closed, lap belt and shoulder harness fastened,
parachute pack strapped on, and helmet and oxygen mask on, pilot was times as he
rapidly performed the appropriate egress procedures identified in T.0. 1A-10A-1,
page 3-4. Timing stopped when pilot attained an over-the-side position, ready

to jump. The initial evaluation was conducted twice with different pilots and
later replicated with a third pilot.

3. The emergency ground egress test was repeated with the additional condition
that the simulated emergency included loss of canopy power, necessitating manual
opening. This evaluation was also initially conducted twice with different pilots
and later replicated with a third pilot.

4. Egress times were recorded by a ground observer with a stopwatch. Immediately
following each trial, the pilot was debriefed and comments were recorded.

A-10A TEST RESULTS:

Normal canopy opening and closing times are shown in Table 1 on the attached sheet.
it can be seen that canopy opening rates do not differ significantly between the

two aircraft. The results of emergency ground egress evaluations are shown in

Table 2. With normal canopy operation available, an initial average of 22.6 secondd
were required to exit the cockpit. The difference between the performance of A and
B pilots was attributed to test environment; pilot A performed the evaluation

with engines shutdown and independent of any other tests, whereas pilot B operated
with engines running subsequent to flight. For this reason, 25 seconds may be a
more realistic egress time estimate. About half this time was utilized to open the|
canopy. Since the canopy switch is spring-loaded to the STOP position requiring

the pilot to hold the switch while the canopy opens, one hand is not available to
perfarm other egress tasks simultaneously. It is believed that use of a canopy
switch capable of remaining actuated in an CMERG OPEN position which provides a
more rapid opening rate (such ac 8 seconds) will significantly reduce ground egress
time during an emergency condition (SER 10-28- 51). '

In the manual canopy 1ift mode, an initial average of 34.5 seconds were required to”
exit the cockpit. Pilot B required only three more seconds to exit the cockpit in
the manual canopy lift mode than in the normal (powered) canopy mode. Pilot A,
however, had considerable difficulty manually operating the canopy. The essential
factor was practice/familiarity. Although emergency ground egress involving manuali
canopy 1ift is not-easy, it was concluded that egress can be accomplished within
specified time limits aiven sufficient practice/familiarity.
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A-10A TEST RESULTS CONTINUED:

In order to verify thi¢ conclusion, the egress tests were replicated with a
third pilot, Pilot C, who had been briefed on prior pilot performance and
procedural difficulties. His egress time of 23 seconds under manual canopy

lift conditions confirmed the advantageous effect of familiarity. Thus, it

was considered most appropriate for purposes of estimating ground egress time

in an operational environment to discount the first manual egress trial (Pilot A)
and modify average egress time as shown in Table 2.

REMARKS :

1. Pilot B egress trials were performed at night; this had negligible effect
on performance.

2. Pilot A's manual canopy 1ift trial was the first Air Force attempt at this
task. His comments were considered to be quite influential on subsequent pilot's
performance.

3. Weather was favorable.
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TABLE 1

A-10A NORMAL (POWERED) CANOPY OPERATION RATES

TIME (seconds)

CONDITION A/C 71-1369  A/C 71-1370
Opening (avg.) Nn.75 11.95

- First Trial 11.70 11.90

- Second Trial 11.80 12.00
Closing (avg.) 8.20 8.35

- First Trial 8.20 8.40

-~ Second Trial 8.20 8.30

TABLE 2

A-10A EMERGENCY GROUND EGRESS TIMES

EGRESS CONDITION (seconds)

OBSERVATION Normal Manual
2iTot A 19.8 40.41
Pilot B 25.32 28.6
Initial Test Average 22.6 34,51
Replication: Pilot C 18.5 23.0
Modified Average (excluding Pilot A trials)3 21.9 25.8
Overall Average 21.2 30.71

1Exceeds time limit specified in MIL-STD-1472A, paragraph 5.14.4.1.2.
2Test initiated with engines actually running.

3Modified average represents mean performance after familiarity with procedure.
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AX AR FORCE EVALUATION TST RESHLTS

“6ORY . DATE;
CATLGORY: A-10A Systems Evaluation )
TEST: . . SSEB RECEIPT:
* Overall Evaluation of the Landing Gear System .
- LOG KUMBER:.

e

DETAILED TEST COMDITION OR GOAL:

ey

A

T AN

To evaluate the functional adequacy and effectiveness of the A-10A landing gear
system. The landing gear systein was composed of:

LR

Suspension system

Extension and retraction systenm
Braking system

Nosewheel steering system .

.
ity

W N -
.

A-10A TEST RESULTS:

Desirable Features:

1. Operation of suspension system.
2. Operation ¢f extcasion and retraction system.

Deficiencies:

Y Major problems uvore susceptibilily of the ncsewheel steering system to hardover
failuras (“FR 10-33-33), the loss of normal and ewergency braking during anti-skid

malfunctions {SER tc be submitled) and the poor location of brake components for

forvard a1rsL.10 operations (SER 10-7-3). Other landing gear deficiencies weore:

SER NUKBER | TIILE

10-61--53 Loss of normal braking systea with both
electrical systems inoperative

10-37-43 Unaccentable location of anti-skid switch

REMARKS: The above test rosu]ts vere based on a Timited evaluation which aS]de
from the specific teos onducted, primarily consisied of menitoring syst
operation during Tcé“ II Ho ]andn:g gear instrumentation was availavle and all
results were qualitative. A compiete evaluation would include:

. Instrumentation ov critical landing gear parameters
Max encrgy brake tests

Het runvay brake tests

Extension and refraction tests

flosowmneel sfrering tests

Adverse vieaihier operation

Rough field oparation

.

.
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AX AIR FORCE EVALUATIGN TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: Landing Gear - Extension and Retraction SSEB RUSEIPT:

- LOG NUMBER:.

DETAILED TEST CONDITIOH OR GOAL:

To evaluate the functional adequacy and effectiveness of normal landing gear
extension and retracticn and emergency landing gear extension systems.

A-10A TEST RESULTS:

Normal Operation:

During normal cperation the landing gear extensicn and retraction system performed
satisfactorily. Landing gear operation was reliable and no major problems were
experienced. Approximately 10 seconds or less were requived to extend or retract
the gear. The landing gear indicating system also worked well with no problems.

Emergency Operation:

Emergency landing gear extension was accomplished by pulling the auxiliary landing
gear extension handle which directed hydraulic pressure from an accumulator to
release the landing gear uplocks. With the uplocks released, the gear then free
fell aided by gravity and aerodynamic drag, to the down and locked position. The
system was checked for proper operation 6 times, and in at least two cases was
subject .to extremely slow nosegear extension. During one extension, at 135 KIAS,
the nosegear took more than 45 seconds to lock. In another test, over 2 minutes
were required for nosegear locking. During this test, the pilot had to accelerate
to 175 KIAS before the nosegear would lock. This problem was intermittent and
could not be explained. Further investigation should be conducted to determine the
cause of the problem. Several emergency extensions were made in approximately

30 seconds at 135 KIAS which was considered normal. Extension time could be
slightly decreased by increasing airspeed or placing a positive "g" load

(greater than 1) on the aircraft.

REMARKS:
The above test results were based on a very limited evaluation. No hydraulic

system instrumentation was available. A complete evaluation would include
similar tests with critical landing gear parameters instrumented.

AFFIC Form 0~-592 (One Time) Oct 72 Expires 31 D2c 1972
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY:  A-10A Sy-tems Evaluation DATE;

TEST:  Landing Gear - Nosewheel Steering SSEB RECEIPT:

- LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequa.y and effectiveness of the A-10A nosewheel
steering system during normal operation.

A-10A TEST RESULTS:

Steerina effectiveness was considered marginal. Steering control was very
sensitive around center due to lsck of any dead band about the centered position.
Also, some pilots disliked the requirement to continually hold the steering
button on the stick grip while using nosewheel steering. No problems were
encountered due to the offset location of the nosegear.

The nosewheel steering system was subject to-hardover failures to either the full
left or full right position during electrical malfunctions (SER 10-33-33).

Because of this problem, the Flight Manual prohibited use of nosewheel steering
during takeoff and landing roll. During Task II no hardover malfunctions were
experienced. However, due to the safety hazards involved with nardover malfunctions
and the resultant limitations i.aposed by the Flight Manual, the system was
considered unacceptable.

REMARKS :.

The above test results were based on a very limited evaluation which consisted
of monitoring system operation during Task II. No hydraulic or electrical
system instrumentation was available. A complete evaluation would include
instrumentation of criticai nosewheel steering parameters.

AFFTC Form 0-592 (One Time) Oct 72 Expires 31 Dee 1972
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE:

TEST: SSEB RECEIPT:

Landing Gear - Normal and Emergency Braking
- LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the A-10A braking system during normal and
emergency operations.

A-10A TEST RESULTS:

Normal Operation:

During normal operation, the brake pedal forces were considered too soft. The
brake pedal position was not linear with brake pedal force, the pedal being very
easy to push to full travel. This could have caused skidding, without anti-skid
protection aviailable. The brakes were adequate to hold the aircraff, for a full
power runup on both engines. From a functional standpoint the brakes were
adequate for normal operations; however, it was felt that brake pedal forces

had not been optimized. Further investigation is necessary to determine an
optimum brake pedal force versus pedal position gradient.

The anti-skid system was adequate although it was probably not optimized for
maximum braking performance. It was effective in preventing tire skiddiug and
was considered a desirable feature for the aircraft.

Emergency Operation:

Emergency braking with the No. 1 hydraulic systen inoperative was essentially
uncnanged from normal braking although anti-skid protection was not available.
Steering control with differential braking was satisfactory. Emergency braking
with both hydraulic systems shutdown was also satisfactory.

Several successful stops were made during manual reversion landings using the
emergency brake system. Fifteen to seventeen brake applications were found to

be available from the emergency brake accumulator during a test on aircraft

SN 71-1369. Huwever, it was suspected that the hydraulic shutoff valves on this
aircraft were leaking. The Flight Manual stated that only 3 full brake applications
would be available.

Deficiencies:
The following brake system deficiencies were found:

1. In the event of anti-skid system failure, both normal and emergency
brakes were lost until the anti-skid switch was placed in OFF. (SER 10-69-6Q)

2. With both generators inoperative, normal aircraft braking was lost.
This was caused by the design of the landing gear control valve (SER 10-61-53}.
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REMARKS :

The above test results were based on a very limited evaluation which, aside from
the specific tests conducted, primarily consisted of monitoring system operation
during Task II. No hydraulic or brake system instrumentation was available

and thus results were qualitative in nature. A complete evaluation would in:lude:

1. Instrumentation of critical brake and hydraulic system components
2. Maximum energy brake tests
3. MWet runway brake tests
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY:  a_10A Systems Evaluation

DATE;

TEST: Qverall Evaluation of the Primary Flight Control
System

SSEB RECEIPT:

- LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

control system.

To evaluate the functional adequacy and effectiveness of the primary flight

A-10A TEST RESULTS:

Desirable Features:

1. Normal operation
2. Single hydraulic system operation

3. Emergency disengage system
Deficiencies:
1. High lateral control forces

2.. Manual reversion mode (longitudinal axis)

4, Other deficiencies included:

REMARKS:

The above test results were based on a very limited evaluation.
system instrumentation was available. A complete evaluation would include
similar tests with critical hydraulic and flight control parameters instrumented.

4. Manual reversion mode (lateral and directional axis)

3. Inadequate switchover to manual reversion mode (SER 10-60-52)

SER _NUMBER TITLE
10-16-16 Poor material utilized in flight control
structure
10-49-38 Lack of flight control ground lock
10-52-44 Poor access to aileron trim actuator

No hydraulic

AFFTC Form 0-592 (One Time) Oct 72 Expires 31 Dec 1972

T ————

i

S igé‘,.g;;;%g

\\”
P
%



2

51 AL i S
;

50

L R S -
S— et m———————— e

i = 5

R Ve T R TR e S R R TR  LOY ,

AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: . _ SSEB RECEIPT:
Primary Flight Controls - Normal Operation
L LOG NUMBER:. .

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the primary flight control system during
normal operation. The evaluation was primarily based on monitoring system
operation during performance, flying qualities and weapons delivery missions.

A-9A TEST RESULTS:

A-10A TEST RESULTS:

The functional adequacy of the primary flight controls system during normal .
operation was considered satisfactory for mission accomplishment. No major problems
with the system were experienced. Elevator and rudder forces were considered gocd
by the pilots. Aileron forces were higher than desirable for weapons delivery.
Lateral forces stiffened noticeably during rapid lateral stick inputs. Aileron

and rudder trim was considered outstanding. Pitch trim was satisfactory but
slightly slow. A qualitative evaluation of the flight controls is presented in

the Performance and Flying Qualities Test Report.

o

ﬂ,
RS T

I Ao h s T o

REMARKS:

The above test results were based on a limited evaluation which consisted
primarily of monitoring system operation during Task II. A1l systems test results
in this area were qualitative in nature. A complete evaluation would include
similar tests with critical hydraulic and flight control parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS
DATE;

CATEGORY: » y0A Systems Evaluation

TEST: SSEB RECEIPT:
*  Primary Flight Controls ~ One Hydraulic System

Inoperative LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the primary flight control system with one
hydraulic system inoperative. The aircraft was tested in level cruise at 15,000
feet pressure altitude and 200 KIAS with the No. 1 hydraulic system shutdown. The
pilot then performed a climb, a dive, left and right hand 2 g turns, 30 degree
bank-te-bank rolls and rapid stick inputs in an effort to induce hydrautic pressure
fluctuation in the remaining system or flight control transients due to lack of
hydraulic power. Normal and emergency trim were also evaluated. The entire test .
was then repeated with the No. 2 hydraulic system shutdown.

A-10A TEST RESULTS:

The functional adequacy of the primary flight control system with one hydraulic
system shutdown was considered satisfactory. Initial shutdown of a hydraulic
system resulted in a yaw transient when the yaw SAS disengaged (Secondary Flight
Controls - SAS Test Report). Lateral and longitudinal flight control forces

and response was very similar to normal operation. However, rudder forces were
noticeably increased and rudder authority was reduced by approximately one-half.
Both normal and emergency trim operated satisfactorily. No hydraulic power
fluctuations were observed on the cockpit gage during any of the test maneuvers.

REMARKS:

The above test results were based on a very limited evaluation (approximately
0.5 hours). A1l results were qualitative and no hydraulic system instrumentation
was available. A complete evaluation would inciude similar tests with critical
hydraulic and flight control parameters instrumented.

o AN«\,.J
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: DATE;

A-10A Systems Evaluation
TEST: - - ] SSEB RECEIPT:
* Primary Flight Controls - Manual Reversion

Mode L LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequecy of the manual reversion system. The No. 1
and No. 2 hydraulic systems were shutdown in flight at airspeeds from 150

through 200 KIAS. The pilot then shifted aileron control to DRIVE TAB to achieve
lateral axis, manual mode control. Longitudinal and directional axis manual mode
control was designed to occur automatically with hydraulic systems shutdown
without requiring pilot action. Several maneuvers were then performed including
left and right turns, 30 degree bank-to-bank rolls, 2 g to 0 g roller coasters, and
landing approaches at altitude. Also, two manual reversion landings were made
during Task II. Hydraulic systems shutdown and transition to the manual mode was
made with the speed brakes at 20 percent during one test. During another test,
transition to the manual mode was made while in a 20 degree dive.

A-10A TEST RESULTS:

Shutdown of the No. 1 and No.2 hydraulic systems resulted in an initial pitch
trim change which varied in direction and magnitude. During most tests, maximum
pilot effort was required to compensate for the pitch trim change. The magnitude
and direction of this change was dependent on several factors including c.g.,
elevator tab angle, airspeed and power.

Lateral trim changes during entry into the manual mode were not significant;
however, lateral control was not available until completing the shift between
DRIVE AILERON and DRIVE TAB. This shift took approximately 5 seconds and had
several disadvantages (SER 10-60-52). Lateral control in the manual mode was
satisfactory. A very small stick deadband was evident. Low but satisfactory
roll rates were obtainable with moderate lateral stick forces. Roll rates
appeared to be Timited by tab authority.

Rudder forces were high and authority was limited. Large pitch force changes
vere needed auring moderate sideslips to correct for changes in elevator tab
effectiveness. Directional control was considered satisfactory.

Pitch control was characterized by high forces, a large deadband and an apparent
lag in aircraft response. Precision pitch control was very difficult and required
maximum pilot attention. Pitch control was grossly affected by power changes.

The addition of maximum power was generally not controllable at high airspeeds
without the aid of pitch trim even in a forward c.g. configuration. At landing
and approach speeds, the pitch up was controllable to approximately 150 KIAS with
a forward c.g.; nowever, control was not available at full power with an aft c.g.
Reduction in power to idle produced a nosedown trim change which was less in
magnitude but difficult to control. The effects of small power changes at approach
speeds were noticeable and produced an immediate increase in elevator forces from
trim. Response of the pitch trim provided by the elevator tab was effective in
helping to control the excessive forces over a limited airspeed envelope. Trim
authority was dependent upon c.g., airspeed, and power., At maximum pcwer with

a forward c.g., nosedown trim authority was available to approximately 240 KIAS.
With an aft c.g. authority was limited to approximately 125 KIAS. Noseup trim
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A-10A TEST RESULTS CONTINUED:

authority was also dependent upon power, airspeed, and c.g. Airspeed limits
were not obtained in each case; however, pitch trim was available for landings
at both forward and aft c.g. with power set for moderate descent rates.

A qualitative evaluation of manual mode flying qualities is presented in the
Performance and Flying Qualities Test report.

No problems were experienced during the manual mode transition with the speed
brakes at 20 percent. The shift to the DRIVE TAB position was accomplished
normally and flying qualities were very similar to those normally experienced
in the manual mode. The emergency speed brake retract was then used to retract
the speed brakes.

During the 20 degree dive, 200 KIAS manual mode transition, a large pitch down
trim change was experienced. Maximum aft stick force was required to maintain
the dive angle and pullout was accomplished using ptich trim. Approximately
2,000 feet were lost between hydraulic failure and completion of the pullout.
Additional tests would have to be conducted before any conclusions on pullout
recovery in the manual mode could be made.

The lack of an adequate precision pitch control system combined with the large
nitch trim changes caused by small power changes made landing very difficult
under ideal weather conditions and with maximum pilot attention.

The primary use of the manual control system would be an emergency return to
base and landing. The manual control system was satisfactory for cruise control
to return to base; however, it was marginal for landing under ideal conditions.

In summary, the primary deficiencies of the manual reversion system were:

1. Extreme pitch changes during transition.

2. Lack of adequate switching (SER 10-60-52).

3. Unsatisfactory pitch trim authority for all c.g.'s. This severely
restricted "fly home" airspeed in an aft c.g. configuration. It also severely
restricted go-around capability during landing approach with an aft c.g.

4. Marginal Tongitudinal control for landing.

REMARKS:

The above results were based on a very limited evaluation which consisted of
approximately 5 flight hours and two manual reversion landings. A complete
evaluation of the manual reversion mode would include:

1. Additional definition of the pitch trim change experienced during
transition.

2. Additional tests with the speed brakes extended during transition.

3. Definition of the dive pullout recovery envelope.

4, Additional landing tests including corsswind landings and engine out
landings.
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AX AIR FORCE PYALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE
TEST: SSEB ReCEIPT:
*  Primary Flight Controls - Emergency Disengage - o
System l .0G NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy of the aileron and elevator emergency

disengage system. The rigint aileron was disengaged while in level flight at

15,000 feet pressure altitude. Typical maneuvers were performed including 30 degree
bank-to-bank rolls and 2 g turns. The test was then repeated with the left aileron
disengaged. The right and left elevator disengage system was evaluated in a

similar manner. All control disengagements were made with the stick in the neutral
position. The functional adequacy of the disengage systems was also evaluated y
with the No. 1 and No. 2 hydraulic systems separately shutdown.

A-10A TEST RESULTS:

The functional adequacy of the aileron and elevator disengage systems was
satisfactory. A1l disengagements and reengagenments were easiiy performed. With

one aileron disengaged, a marked decrease in roll rate and slight aircraft buffeting
were experienced when rolling into the inoperative aileron. A decrease in lateral
stick force and approximately normal roll rates were experienced when rolling

] away from the inoperative aileron. These differences in roll rate were attirbuted
to the large amount of adverse or proverse yaw (respectively) which was associated
with a one aileron operation. Overall aircraft control was satisfactory. With

one elevator disengaged, slightly lower longitudinal stick forces were experienced
with no change in aircraft response. lowever, although the control cables to one
side of the elevator were disengaged, the right and left elevators were still

Tinked together by the carry-ihrough torque tube and asymmetric elevator deflection
: was not obtained. HNo significant change in operation of the aileron and elevator

i disengage systems was noted with either hydrauiic system shutdown, although elevator
: forces increased when the nower side was disengaged.

T 8 Bt P ¥ WOV e 3T

) REMARKS :

§< The above test results were based on a very limited evaluation (approximately 0.7

§ hours). A1l results were qualitative. A complete evaluation of the emergency

g disengagement system would incluae:

) £
k| 2
i 1. Disengagements with the stick deflected from the neutral position. b
: 2. Actual disengagement of one elevator. £
i 3. Sinmulated jam conditions. b
.3

3
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AX AIR FORCE EVALUATION TEST RESULTS

CATCGORY: A-10 Systems Evaluation DATE;
TEST: Overall Evaluation of Secondary Flight Control SSEB RECEIPT: LA
System "T0G NUMBER:. i

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the secondary flight
control system. The secondary flight control system was composed of the flaps,
speed brakes and SAS.

A-10A TEST RESULTS: 4

Desirable Features:

1. Normal operation
2. Emergency speed brake and flap retraction

Deficiencies:

Deficiencies of the secondary flight control system included:

SER NUMBER TITLE £

o

E 10-9-7 Lack ot access to speed brake actuator
: 10-15-20 Undesired flap blow back

10-22-15 Poor location and mode of actuation of
flap control

10-41-22 Poor setting arrangement for speed brake
switch

REMARKS : %E

The above test results were based on a very limited evaluation. No hydraulic

system instrumentation was available. Individual test reports on each subsystem in-
cluding the secendary flight controls are attached. A complete evaluation would ,
> include similar tests with critical hydraulic and flight control parameters i
fi<. instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST: Secondary Flight Controis - Flaps SSEB RECELIPT:

- LOG NUMBER:.

LR R

«..A
TR
R AT T

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-10A flaps during
normal and emergency operation.

A-10A TEST RESULTS:

flormal Operation:

Flap extension and retractionwere rapid during normal operation, which was a
desirable feature since it enabled flaps to be used for improved maneuvering
at Tow speeds. Flap extension to 20 degrees required approximately 3 seconds.
Flap retraction was slightly faster.

The aircraft experienced a nosedown trim change during flap extension and a
noseup trim change during flap retraction. These changes were very noticeable

and objectionable during formation flying.

The flap lever was designed with detents corresponding to the recommended
settings for takeoff, landing and various maneuvers. This would have been an
outstanding feature allowing precise flap settings without a great deal of

pilot attention; however, the lever detents viere so poorly defined and calibrated
that his feature was unusable during the Task II evaluation (SER 10-22-15).

Differences due to blowback between selected flap position and actual flap
position were experienced when the selected flap position was approximately
20 degrees or greater (SER 10-15-20).

Emergency Operation:

The emergency flap retraction system performed satisfactorily, retracting the
flaps from 20 degrees to approximately 5 degrees in 10 seconds The emergency
retract was tested with the No. 2 nydraulic system and with both hydraulic systems
shutdown. The flap blowback protection system that was designed to automatically
retract the flaps at approximately 230 knots was not evaluated during Task II.

REMARKS :

The above test results were based on a very limited evaluation which consisted
mainiy of monitoring system operation during Task II. HNo hydraulic system
instrumentation was available. A complete evaluation would include similar
tests with critical hydraulic .ystem parameters instrumented.
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AX AIR FORCE EVALUATION TEST RESULTS

. DATE;
SSEB RECEIPT:

TEST:

Secondary Flight Control System-Speed Brakes T0C NOVSERT

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the speed brakes during
normal and emergency operations.

A-10A TEST RESULTS:

Normal Operations:

The functional adequacy and effectiveness of the speed brakes was considered
satisfactory. The A-10A speed brakes were very effective drag devices both
in-flight and during landing roll. The preselect control was a definite asset,
allowing the pilot to preset speed brake setting prior to extension. During
weapons delivery missions, the desired spesc brake setting would be selected prior
to roll-in. Immediately after rolldn, extension of the speed brakes to the
preselected setting was accomplished by simply actuating the throttle mounted
speed brake switch. This was extremely desirable because pilot attention was

not distracted to adjust speed brakes during the critical tracking seconds

after rolli-in.

The speed brake limiting feature parformed satisfactorily, limiting speed brake
extension to 80 percent in~flight. Extension to 100 percent was available on
the ground.

Slight nosedown and Taterai trim changes occurred during speed brake actuation
in-flight. The nosedown trim change was the result of too much trim correction

in the pitch SAS/speed brake interconnect. The trim correction was made to compen-
sate for the noseup trim change that normally accompanied speed hrake extension.

The lateral trim change (rolloff) resulting from speed brake actuation was not
predictable in either direction or magnitude. Rolloffs of up to approximately

10 degrees were experienced intermittently throughout Task II. Although the
rolloff was easily controlled, it usually resulted in pilot distraction especially
during weapons delivery. It also degraded precise formation flying. The rolloff
was caused by slight asymmetric opening of the speed brakes. Several attempts

to adjust the system were made, however the intermittent rolloff was not eliminated.

Speed brake actuation was relatively fast, which normally would have been good.
However, due to the poor design of the speed brake switch on the throttle

(SER 10-41-29), the tendency to overshoot the desired setting was increased when-
ever sbeed brakes were used without preselecting a desired setting. Additional
pilot attention was necessary during these occasions for precise incremental
extension.

Emergency Operations:

Operation of the emergency speed brake retract system was satisfactory. Initial
actuation of the emergency retract closed the speed brakes from 40 percent extension
to 10 percent extension within 5 seconds. The speed brakes then bled slowly into

5 percent extension after some aileron movement, and remained in that position

o MY
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A-10A TEST RESULTS CONTINUED:

for several minutes before completely closing. The emergency retract was tested
with the No. 1 hydraulic system as well as both hydraulic systems shutdown.

REMARKS:

The above test results were based on a very limited evaluation which consisted
mainly of monitoring system operation during Task II. No hydraulic system
instrumentation was available. A complete evaluation weuld include similar tests
with critical hydraulic system parameters instrumented.
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A% AIR FORCE EVALUATION TEST RESULTS

.ﬁ&
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CATEGORY: A-10A Systems Evaluation DATE;

TEST: Secondary Flight Controls - SAS SSEB RECEIPT:

LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the SAS.
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A-10A TEST RESULTS:

In general, the SAS system operated satisfactorily during normal operation
throughout Task II. It was considered a definite asset especially during
tracking maneuvers.

Both pitch and yaw stability augmentation systems were provided. The yaw SAS

had a separate channel and engagement switch for each rudder. then power from
one hydraulic system was lost, both SAS rudder channels automatically disengaged.
This resulted in a yaw transient. In order to reestablish SAS authority on the
powered rudder this channel had to be reengaged. If tnhe loss of power from

one hydraulic system occurred during rolling or turning maneuvers or during the
loss of an engine, this transient probably would be objectionable. The transient
could be avoided if loss of one yaw channel did not automatically disengage the
other channel. However, this would probably necessitate elimination of the
comparison feature between the two channels. A study should be initiated to
determine the most desirable mode of operation. A SER will be submitted on the
aroblem..

During the dual generator out test, the right rudder remained in a position of
approximately one-quarter rudder defiection while the left rudder remained

in the trail position (zero deflection) with the rudder pedals neutral. This
resulted in a left skid of approximately 3 degrees. The rudders remained in

this configuration throughout the period that the generators were shutdown. The
test was repeated and the asymmetric rudder condition did not occur. It was felt
that the asymmetric rudder condition was probably caused by the SAS, although
positive evidence of this was not obtained. Further investigation should be
conducted during Task III to determine the effects of a dual generator failure

on the SAS system.

No problems were observed with the pitch SAS. Quantitative information on the

REMARKS :

The above test results were based on a very limited evaluation which consisted
primarily of monitoring system operation during Task II.

SAS system can be obtained from the A-10A Performance and Flying Qualities Report.
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AX AIR FORCE CYALUATION TEST RESULTS

l .

: CATEGORY: A_-10A Systems Evaluation DATE:

SSLG RECEIPT:
rLOG RUMBER:.

TEST:  Qverali Evaluation of Propulsion System

DETATLED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the propulsion system

A-10A TEST RESULTS:

Desirable Features: .

The following areas were considered outstanding or satisfactory and would enhance
the aircraft's capability to conduct its design mission:

Airstart capabiiity (crossbleed or APU assist)

Engine response to throttle bursts/chops {throttie transients)
FOD susceptibility

Detection susceptibility

Engine/M61AT1 gun compatibility

Flight Operations

Ground Operations

.

.

~NogiBwn —

Further details on these areas can be found in the attached test reports.
Deficiencies:

The compatability of the YTF34/F5 engines with the A-10A airframe was unacceptable.
The susceptibility of the engines toc compressor stall and turbine overtemperature
at hignh angles of attack had an adverse cffect upon mission effectiveness and
safety of flight, and dearaded performance. The AEPS (Automatic Engine Protection
System) protected the engines from the stall problem; however, the automatic
engine roilback and power loss associated with the AEPS was distracting and
dangervus. Further details regarding the liwitations of the AEPS can be found in
the Propuision - Normal Operation Test Resuits and in the Performance and Flying
Qualities Test Report. Other problems are contained in the following SER's:

SER HUMBER TITLE

10-1-4 Poor location (too far forward) of throttles
10-2-1 Unacceptabie closeness of throttles

16-21-14 Poor location and actuation of throttile
friction contrel

10-25-18 Difficulty in reading and interpreting fan
tachoneter

10-39-28 Poor grouping of engine instruments
10-66-56 Hot airstarts with throttles forward of idle

10-65-55 Coking of carbureting scrolls

N bt
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REMARKS :

The above test results were based on a limited evaluation. Approximately 7
hours of flight time was devoted to propulsion which econsisted primarily of
airstart and throttle transient tests. The remaining results were based only
on monitoring system operation during Task II. Areas which require additional
testing include:

. Airstarts

Throttle Transients

Engine/Gun campatibility
Operation with alternate fuels
High engine time
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AX AIR FORCE FVALUATIGH TEST RESULTS

: DATE;
CATEGORY A-10A Systems Evaluation 12 December 1972
TEST: SSE8 RECEIPT:
Propulsion - Normal Operations - LOG NUMBER:. -

DETAILED TEST CONDITION OR GOAL:

The propulsion system was qualitatively evaluated during normal operation.
Particular attention was given to the following areas:

Engine/airframe compatibility
Engine/M61A1 gun compatibility
Ground operations

Flight operations

FOD susceptibility

. Detection susceptibility
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A-10A TEST RESULTS:

Engine/Airframe Compatibility Test Results:

The comnatibility of the YTF34/F5 engine with the A-10A airframe was unacceptable.
During the Task I effort it was found that the engines had a tendency to stall and

flameout at high angles of attack (AOA) during accelerated maneuvers. An investi- '
gation of the problem showed that at high angles of attack excessive turbulence .
was generated in the fuselage/wing root area. This turbulence was often of
sufficient strength to disturb significantly the engine inlet flow field. The
disturbances caused insufficient engine airflow and compressor stalls which resulted
in interturbine temperatures of up to 1150 degrees C. I+ was also found that .
during 1-g stalls at idle power, the engines operated normally even though the

angle of attack was high.

To provide a temporary fix for the problem tre contractor developed an inlet |
disturbance detection system. This system consisted of two dynamic pressure ports, 5
one at the six o'clock position below the inlet 1ip and one inside the inlet.

These two pressures were continuously compared. When they differed by a fixed,

preset value, inuicating an inlet disturbance, a signal was generated which i
activated the rocket gas ingestion system (RGI) for a minimum period of one second.
The RGI system remained activated as lTong as the disturbance continued. With the :

RGI system activated, it was found that compressor stalls and the resulting turbine ;
overtemperatures were prevented. The RGl system was installed on the TF34 engine ;
specifically for use with the S-3A aircraft to provide engine protection during
rocket firing. The system consisted of several engine protection features. Upon :
activation, the fuel flow decreased to drive Ng below 80 percent, the compressor :
inlet variable guide vanes closed down to the Tow speed condition, and continuous :
ignition was initiated. Although engine protection was provided, the major dis- :
advantage of the system was the almost immediate power loss associated with RGI :
activation. The combined inlet detection system and RGI system were called AEPS i
(Automztic Engine Protection System). :

Originally a pitch rate lockout was incorporated into the AEPS to preclude RGI

activation during unaccelerated 1-g stalls. With the pitch rate lockout, both a
pitch rate signal and the inlet disturbance signal were required for RGI activation.
The pitch rate signal was activated when aircraft pitch rate was eight degrees per

e
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A-10A TEST RESULTS CONTINUED:
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second or more as indicated by the SAS gyro. Early in the Task II program,
however, it was found that 1-g stalls would cause engine stalls if the engines g
were operating above idle. During this maneuver the AEPS was prevented from :
operating due to the lack of the pitch rate signal. The pitch rate signal

was not activated due to the low pitch rate associated with 1-g stalls. Thus,

it was necessary to incorporate an AOA lockout feature into the AEPS. With

this modification, RGI activation would be allowed if the AQA reached 15 degrees

and the inlet disturbance signal was present. The other mode of activation

was also retained, namely RGI actuation with a pitch rate of 8 degrees per ;
second or above and the inlet disturbance signal. g
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Another problem with the AEPS which was found early in the Task II prograin

was activation of the AEPS when not required. This was experienced mainly

during the weapons delivery missions. This problem was solved by relocating

the two dynamic pressure probes to within the engine inlet at the one and

five o'clock positions (left engine looking aft). This was the configuration

of the AEPS during the majority of Task 1I. No serious problems with engine

stall or premature actuation were experienced with the AEPS in this configuration.
However, the AEPS had to be turned off during takeoff and landing in order to

e gty B e e of e BT

prevent AEPS activation and the resultant loss of thrust during these critical 3
phases of flight., With the AEPS off, automatic engine protection was not 3
available and the pilot had to avoid high AOA maneuvers which could cause 3
engine stall. The required on-off switching of the AEPS also increased pilot H
workload. 3

#
The AEPS is considered an unacceptable solution to the engine/airframe g
compatibility problem for several reasons. First, wing stalls with the A-10A 2
will be a fairly common occurrence. The aircraft operates at angles of attack b
near the stall to accomplish its mission, and there is very little or no 4
aerodynamic stall warning; therefore, it is anticipated that all three stall E:
modes (accelerated, 1-g above idle power, and 1-g idle power) will be experienced 5
often. Since engine compressor stalls and overtemperatures occurred before p

or during wing stalls, in many cases the first indication the pilot had that
he was in an attitude dangerous to the engines was the activation of the AEPS
and immediate loss of thrust. The situation is made even more serious since
the aircraft is designed to have its greatest use at low altitudes. The
implications for safety of flight are obvious.

sr Lo A e Ben 2 e P!

Second, the maintainability and reliability characteristics of the AEPS system
were largely unknown and failure, degradation, or simply misadjustment of the
AEPS could occur. Very sensitive adjustments were required for the AEPS to 3
function properly. Misadjustment could easily result in engine rollback when

not required, engine shutdown to avoid overtemperature, severe damage to the
engines from overtemperature, or possibly loss of the aircraft if loss of

thrust occurred at low altitude. The pilots felt that they had to continually

; monitar the AOA, normal load factor, and particularly ITT to guard against

f engine overtemperatures in the event of AEPS failure or misadjustment. This
constant monitoring detracted the pilot's attention from the primary requirements
of their mission, adversely affecting mission effectiveness. Also, the require-
ment to turn the AEPS off during takeoff and landing increased pilot workload
due to the switching and AOA monitoring required.
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Third, the AEPS limited aircraft turning and pullout performance by automatically
reducing thrust at high angles of attack. Further details on this aspect of

the AEPS can be found in the Performance and Flying Qualities Evaluation Test
Report.

The above considerations make the AEPS unacceptable from safety of flight
and mission effectiveness standpoints.

The contractor has undertaken an investigation into various aerodynamic solutions
to the problem. During Task I these included a fixed leading edge slat in
various positions, a fuselage/wing root filet, and various configurations of wing
vortex generators and fences. The objective of these possible solutions was to
improve the airflow in the wing root area at high angles of attack. Since none
of these configurations were evaluated by Air Force pilots, no conclusions can

be made. Any proposed solution to the engine/airframe compatibility problem will
require a complete flight test evaluation.

Engine/M61AT1 Gun Compatibility Test Results:

No specific engine/M61A1 gun compatibility tests were performed. However, engine
operation was monitored throughout the gun firing portion of the Task II weapons
delivery missions. The compatibility of the M61A1 gun with the YTF34/F5 engine
was satisfactory. During the Task II weapons delivery missions, nearly 300 gun
firing passes were made at 300 KIAS/45 degrees dive angle and 175 KIAS/15 degrees
dive angle. Engine power was at idle during gunnery passes. Engine operation
was monitored during gunnery passes and it was found that compressor stalls,
flameouts, torching, or other unfavorable conditions resulting from gun firing
were not present.

Photographic coverage indicated that approximately two thirds of the gun gas
emitted flowed harmiessly under the wing. It was also observed that the
remaining third of the gas flowed over the top of the wing and into the engine.
Since engine operation was not affected, apparently the gas was sufficiently
diluted and cooled prior to engine ingestion. It should be pointed out,
however, that much larger quantities of gun gas will be present with the GAU-8
30mm gun system which is being planned for the A-X aircraft. Based on the gas
flow patterns observed, engine gas ingestion problems may be present when
operating with the GAU-8 gun system.

FOD Susceptibility:

The resistance to foreign object damage (FOD) of the A-10A engine/airframe
combination was considered outstanding. The engines were located approximately
ten feet above the ground with the inlet sixteen inches above and just forward
of the wing trailing edge. In this location the wing shielded the engine from
the ground which protected the engine from ingestion of foreign objects. No
problem with FOD was experienced during Task I or Task II. It is anticipated
that FOD susceptibility will also be low during rough field operations. However,
engine ingestion of pieces of broken canopy is a potential hazard in the event
the canopy is shattered during air refueling, combat or by a bird strike.
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Flight Operations:

In general, the YTF34/F5 engines were easy to operate. Flight operations were
considered satisfactory except in the following areas:

1. Poor location of the throttles (SER 10-1-4)

2. Location of throttle friction control (SER 10-21-14)
3. Reading fan tachometer (SER 10-25-18)

4. Grouping of engine instruments (SER 10-39-28).

Details are contained in the cockpit evaluation report. A problem was encountered

with the throttles during idle power operation. When the left throttle was at

idle, shutting down the right engine could result in also shutting down the left

engine (SER 10-2-1). Another discrepancy discovered during Task Il was coking

of the carbureting scrolls. This problem required a combustor liner inspection

every 25 hours of operating time (SER 10-65-55). Some difficulty was also

encountered with intermittent illumination of the engine fire warning light

when there was no overheat or fire present. Cause of this discrepancy was

insufficient securing of a section of the detector circuit element. This allowed

the detector element to come into contact with the hot turbine section of the

engine. When an additional clamp was provided for the detector elements, no ‘
further problem was encountered with the system. |

Idle Power Descents:

During Task II, engine operation during an idle power (maximum range) descent
from 20,000 to 5,000 feet pressure altitude was investigated. Airspeed was
maintained at 170 KIAS and significant engine parameters were continuously
monitored during the descent. Engine operation was satisfactory. No rpm
rollback, surging, flameout, or other unusual operation was noted.

Ground Operations:

The only specific ground tests performed on the YTF34/F5 engines were engine
thrust calibration (trim runs) and a noise level survey. Results of the noise
level survey are presented in the PST&E report. Operations were monitored
during a variety of ground activities including starting, taxiing, engine
trimming, and thrust calibrations. Engine starts were made using the APU,

APU plus crossbleed assist, and ground power unit.

A11 ground operations monitored were satisfactory. Ground starts took
significantly longer and were somewhat hotter than airstarts. Typical ground
start times (time to idle) for APU starts were 40-60 seconds., Typical inter-
turbine temperatures were 580-630 degrees C. APU assisted ground starts

were 20-40 seconds faster and approximately 40 degrees C cocler than ground
power unit assisted starts.

A11 pilots remarked that idle thrust was somewhat high for taxiing. The
aircraft could easily be controlled during taxi with the speed brakes, nosewheel
steering, and wheel brakes; however, the high frequency of brake applications
required was objectionable. This situation was usually corrected during post
landing taxi by shutting down the right engine and taxiing in with only the left
engine operating.

65

- ¥
. fit
R

o
o

B

S

i

12

W

S B R S

gl

d w‘%‘ﬁ‘%&é’,{v}fm‘?ﬁ;ﬁbﬁﬂﬁ o k-fﬁﬁ% I 2 Ty o)

5

S o

SR Sl

s

23

N
&

Sha BB AR

SIEE ARG

B

S

sREbs

)
el

B

S

SRR
28
RIS

s




Detection Susceptibility:

K Smoke emission of the YTF34/F5 engine was considered satisfactory within the &
k? Timits of the evaluation conducted during Task II. Exhaust smoke visibility §§
HE: was monitored during ground operations and throughout the weapons delivery g
s missions. Exhaust characteristics were observed both from the ground and . y;%
e from the air and 1ittle or no smoke was visible from most of these operations. ci%
However, a small amount of swmoke was usually visible when the throttles were ‘,g

advanced from idle to maximum power as during pullout from a weapons delivery =

pass. This was considered acceptable. 2

%

Resistance to detection during night operation was outstanding. No exhaust é%

plume or other undesirable characteristics were observed.

Infrared Radiation (IR) Signature:

a2
An evaluation of the IR signature was made at the Naval Weapons Center at China :
Lake, California. Results will be reported by ASD personnel. L
REMARKS : g
The above test results were based primarily on monitoring system operations k;
during the Task II evaluation. Areas requiring additional testing are included &
in the report covering the overall evaluation of the propulsion system and are -
further expanded in the airstart and throttle transient evaluation reports. o
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY . DATE; 3
A-10A Systems Evaluation 11 _December 1972 g
TEST: SSLB RECELPT: ) =
5

Propulsion - Airstarts - LOG NUMBEK:.

DETAILED TEST CONDITION OR GOAL:

i B

12

Airstarts were accomplished on A-10A S/N 71-1369 and 71-1370. APU-only assisted
airstarts without engine crossbleed assistance could not be obtained without
i shutting down both engines and were not accomplished due to safety considerations.
Boost pumps were left on for all airstarts. The airstart tests were divided into
four phases. The initial phase was a survey to determine any difference in
airstart time as a result of engine cold soak time. These airstarts were performed
in level flight at 10,000 feet pressure altitude and 220 KIAS. Crossbleed starts .
pﬁr z1ight Manual procedures were initiated at the following points after engine
shutdown:

e
TR

SRt

1. As gas generator speed (Ng) decreased through 40 percent rpm
2. As Ng decreased through 20 percent rpm

3. As Ng reached stable windmill rpm

4, One minute after Ng reached stable windmill rpm

5. Five minutes after Ng reached stable windmill rpm

The second phase consisted of crossbleed airstarts during level flight at various
airspeeds from Vmax (single engine) to 1.2 Vstall (approach flaps) at 5,000, 10,000
and 15,000 feet pressure altitudes.

The third or maneuvering flight phase consisted of crossbleed airstarts during 2

g turns with the test engine on both the outside and inside of the turn; and skids
with the test engine both leading and trailing. Starts were also performed in a
simulated weapons delivery pullup and during a sustained idle power descent. All
maneuvering starts were performed at 10,000 feet pressure altitude and 220 KIAS.

The fourth phase was an investigation into the windmill airstart characteristics
of the engine. Unassisted airstarts were attempted at altitudes and airspeeds
within the published windmill airstart envelope. The test engine was shutdown
approximately 4,000 feet above the desired start initiation altitude. The pilot
then initiated a dive in order to attain the test airspeed. Airstarts were
performed in two ways; as Ng decreased through 10 percent rpm {during engine

wind down after shutdown), and as Ng increased through 10 percent rpm. Using the
Tatter method, the engine was allowed to wind down to below 10 percent Ng before
the dive was initiated. The starts were performed at airspeeds which accelerated
the engine to at least 10 percent Ng as specified by the Flight Manual for windmill
airstarts.

K

st Rl

Sy

PR

Sy

A-10A TEST RESULTS:

A

Test -results are tabulated in Table I. Figure 1 is an airspeed/altitude maxtrix
showing all Task II airstarts. Figure II is a presentation of all windmill a1rstarts
performed during Task II.

A1l crossbleed airstart attempts were successful with the exception of one hot
start at 162 KIAS and 12,900 feet pressure altitude. For this start the throttle
for the operating engine was inadvertently left in IDLE instead of at 85 percent
Ng as specified in the Flight Manual. The start was aborted when ITT approached
927 degrees C (start limit) and the eng1ne was later successfully started using
the correct setting on the other engine.

Throttle setting during assisted airstarts was critical. Attempts made with the
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A-10A TEST RESULTS CONTINUED:

throttle forward of the idle stop resulted in hot starts. This problem was
documented in SER 10-66-56.

The initial phase survey showed that increasing the cold soak time for engine
assisted starts resulted in:

1. Increased time to lightoff
2. Little or no effect on time to idle
3. Lower peak ITT

The level flight phase tests indicated that a lower airspeed at start initiation
resulted in:

1. Little or no effect on time to Tightoff
2. No effect on time to idle
3. Higher peak ITT

It was also found during the level flight phase that a lower altitude at start
initiation produced:

1. No effect on time to lightoff
2. Shorter time to idle
3. Higher peak ITT

The maneuvering flight phase indicated that climbs, dives, sideslips and turns
had essentially no effect on airstart lightoff, time to idie and peak ITT.

The windmill airstart phase of the evaluation showed that windmill starts:

1. Could not be obtained at airspeeds less than 255 KIAS at 10,000 feet
without exceeding the 927 degree C ITT Timit. This airspeed is approximately
25 KIAS greater than that specified in the windmill airstart envelope presented
in the Fiight Manual. In addition, the minimum airspeed required for successful
airstarts at higher altitudes appeared to be 20 to 30 KIAS greater than that
specified in the Flight Manual envelope.

2. Had no effect on time to lightoff

3. Increased time to idle

4. Increase peak ITT

5. Were more Tikely to be successful if the ITT at start initiation was
less than 100 degrees C.

6. Required at least 10 percent Ng at start initiation

7. Required an altitude loss during dive of up to 9,000 feet to attain
the speed required for a successful start.

REMARKS :

Time constraints resulting from the lTimited test time allotted for systems
testing during the AFFE prevented this test series from being a complete airstart
envelope verification of the A-10A/YTF34 airframe/engine combination. Areas
which require additional testing include:

Maximum airstart altitude

Maximum airstart MACH number

Windmilling airstarts at maximum altitude and airspeed
Airstart capability with alternate fuels such as JP-5 or JP-8
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A $VSTEMS EVALUATION DATE ;
TEST: SSLB RECEIPT:
Propulsion - Throttle Transients T 1L0G NUMBER:.

DETAILED IL°T CONDITION OR GOAL:

The objective of the throttle transient evaluation was to determine the effect of
rapid power changes on engine operation. The evaluation consisted of throttle
bursts (".ccels" or rapid throttle movement from idle to maximum power), chops
("decels" or rapid throttle movement from maximum power to idle); and "bodies”

(a chop followed immediately by a burst).

The throttle transients were accomplished at 5,000, 10,000 and 20,000 feet pressure
altitude and at airspeeds from 150 KIAS to Vmax. Transients ware first accomplished:
in level flight. Transients during maneuvering flight were performed at 10,000

feet pressure altitude and at airspeeds fron. 170 to 300 KIAS. Tae maneuvers were:

(1) Turns into and away from the test engine at a medium and high norwal load
factor.

(2) Skids into and away froim the test engine.
(3) Maximum rate climbs simulating a pullup from a weapons delivery pass.
1) A maximum range idle descent.
A1l throttle transients were performed with boost pumps on per Flight Manual.
A-10A TEST RESULTS !

Table 1 presents the resul-s of throttle transients. Figures 1 through 3 present
an airspeed/altitude matrix of all Task Il transients.

The results of the throttle transient evaluation showed that:

(1) Time required for Ng stabilization was greater for decels than for accels at
all airspeeds, altitvdes, and maneuver conditions.

(2) Time required for Ng stabiiizatiun was greater for accels than for bodies at
al1l flight conditions.

(3) Time required for Ng stabilization following a decel increased with aititude
and airspeed, but was unaffected by high and medium normal load factors.

(4) Time required for Ng stabilization following accels «nd bodies was unaffecte
by airspeed, altitude, or maneuver condition.

ngine operation during throttle transients was satisfactory.
Remarks:

This evaluation was a cursory investigation of engine response to rapid throttle E
movements. Areas which require additional testing include: -
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(1) Transients at stall/landing/go-around airspeed )

(2) Transients during high altitude maneuvering flight

(3) Transients during gun fire in level flight and high and medium normal ,
load factors.

(4) Transients using alternate fuels such as JP-5 or JP-8
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THROTTLE

TRANSTEWTS

i
PRESSURE | AIRSPEED | FLIGHT | TYPE |Tibie'ne !
FLT. NO. (£t) (KIAS) CONDITION|TRANSIENT (sec) REMARKS j‘
405 9,900 247 LEVEL | ] 8 "'
10,000 230 M 4
9,800 244 M>I-+M 1.5
9,700 149 M 5
9,700 I°M Data not comnlete
9,800 141 MM 1.5
10,100 301 M1 8 Vmax
10,200 285 I°M 4
10,100 284 M 1M 2
5,000 322 M1 Vmax
4,900 311 M 4
4,900 306 M 1M 1.5
5,200 257 M1 7
5,300 244 I°M 3.5
¥ 5,400 241 v M TN 2.5
410 9,500 295 4.3 g Ml 8-9 Incomplete
8,850 301 LM 2
8,900 301 r MM ]
9,700 252 3.4 g Mo 10
9,000 229 3.0 g LM 4
7,400 248 3.79 | WM 1.5
19,300 256 LEVEL Ms1 13 Vmax
19.100 241 & 4 ]
18,900 | 245 MM 1.
19,200 149 M 10 ]
Y 19,000 | 141 w4 f
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THROTTLE TRAWSIEWTS
P RE | AIRSPEED | FLIGHT | TYPE SH\QEETSC
FLT. NO. (KIAS) CONDITION| TRANSIENT REMARKS
(ft) (sec)
410 18,800 146 LEVEL | MaI-M 1
304 20,000 215 M1 11 Data not Complete
20,000 208 [-M Data not Complete
20,100 208 } M> 1M Data not Complete
9,900 177 DESCENT M>1 8.5
9,800 165 I+M 4 ;
9,900 242 SIDESLIP Mr1 10 Away from Engine
9,900 220 1M 4 Away from Engine
10,100 246 M>1->M 1.5 Away from Engine
10,000 240 M>ToM 2 |Into Engine ;
1 y 9,600 255 CLIMB | MoIoM 2
-
. *;é
]
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AL MR TORE TVALHATTON FEsT RESd

CATEGORY . DAL .
A-10A Systems Evaluation o . 14 December 1972 gg

TEST - SOLERECETPT: . 3
Overall Evaluation of the A-10A . - ‘g

Auxiliary Power Unit (APU) LOG NUMSLR: - .

DETAILED TEST CONDITION OR GOAL: k-
b

. <

To evaluate the functional adequacy and effectiveness of the APU. T
Pog

“&

A-10A TEST RESULTS: L3

Desirable Features: The following areas were considered satisfactory and would
contribute to mission effectiveness:

1. Autonomous operation
2, Ground engine starting
3. Source of bleed air for ground cockpit cooling

TN Y TN O PRy
RS RS e &

B

, "d«‘];

Further details on the above areas are described in the propulsion system

g

evaluation reports and in the normal operation section of the APU evaluation. f%
Deficiencies: One potential problem concerned the susceptibility of the APU ‘gé
inTet to dust and dirt ingestion during rough field operation (SER 10-50-39). f%
A second deficiency related to the unacceptable Tocation of the emergency b
fuel shutoff valve for the APU (SER 10-3-35). . g
REMARYS : E
Time constraints resulting from the limited time allotted for systems testing - i%
during the AFFE prevented a complete APU evaluation. No specific tests were ‘%
conducted on the APU system. Qualitative test results were obtained by K

monitoring APU operation on the ground and during airborne systems and performance
tests. Areas which require additional testing include:

1. APU operation throughout the A-10A airspeed/altitude envelope
2. APY assisted airstarts throughout the airstart envelope
3

LB AL SO

. ECS efficiency using APU air @

4, Capability of supplying the environmental control system requirements ‘%

for production avionics cooling .
5. Adverse weather operation &
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AX ALR TORCE PVALUAYTON TTEST RESOE S

ALt

- . .14 December. 1972 .
S5 Rﬁf!ﬁ“$wb !

CATLGORY: .
A-10A Systems Evaluatign

TEST:

“LOG NOMSIR:

Auxiliary Power Unit - Normal Operation

DETAILED TEST CONDITION OR GOAL:

The Auxiliary Power Unit evaluation consisted of monitoring normal operation and
problem areas, performing ground starts, and qualitatively evaluating the
capability of the APU to provide crc-sbleed air for engine start and ECS operation.

A-10A TEST RESULTS:

The APU was used to supply crossbleed air for approximately one-third of the

engine ground starts during Task II. Thus, about 30 engine starts were made

with the APU during the AFFE. Normally APU bleed air was used for air-conditioning
during preflight taxi and takeoff, and during landing and postflight taxi to the
parking area but not during flight.

APU normal operation was satisfactory. it interfaced satisfactorily with the bleed
air system and met the requirements of the engine starting system.

In-Flight Operation: APU start times were 20 to 40 seconds. The APU was started
only as required to support other operations, such as sinyie engine flying
qualities tests, taxi, takeoff, and landing. In many cases, the APU start and
shutdown was observed from a safety chase aircraft. No abnormal exhaust smoke or
other unsatisfactory operation was observed. The APU was started at altitudes

up to 20,000 feet pressure altitude. Increased altitude had 1ittle or no effect
on APU starting or running.

No APU-only assisted airstarts were performed during Task II. This was due to

the inability to isolate the crossbleed feature of the operating engine from the
APU. The contractor modified the system and was able to demonstrate one successful
APU assisted airstart during Task I, at 10,000 feet pressure altitude and 160 KIAS.
Ground Operation: Engine start times using APU air were 40 to 60 seconds. In all
cases the APU provided sufficient air for ground starts., The APU aided ECS
operation at low power settings by providing additional bleed air.

REMARKS:

The above test results are based on a limited evaluation. Areas which require ¢
additional testing are listed in the APU-Overall Evaluation.
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AX AIR FORCE EVALUATION TEST RESULTS

- DATE;
CATEGORY : A-10A Systems Evaluation

SSEB RECEIPT:
LOG NUMBER:.

TEST: Overall Evaluation of the Environmental Control
System

DETAILED TEST CONDITION OR GOAL:
To determine the functional adequacy and effectiveness of the Environmental Control
System (ECS). The ECS consisted of:

1. Environmental Control Unit (ECU)
Oxygen

G-Suit

Ram Air Ventilation

Gun Compartment Ventilation .
. Ventilation Garment

-
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A-10A TEST RESULTS:
Desirable Features:

1. ECU
The pilots considered the cockpit controls for the ECU easy to operate.

2. Oxygen
The oxygen system had excellent supply characteristics with no surging.
The system was nearly trouble free throughout Task II. The maximum duration

mission flown was 2.7 hours.

3. Anti-G Suit
The system was considered a definite asset for pilot comfort and fatigue
reduction during weapons delivery missions,

4, Ram Air Ventilation

The system provided good ventilation of the cockpit when used. The
system would be a definite aid in clearing smoke from the cockpit.

5. Gun Compartment Ventilation
The purge and ram air appeared to be adequate for scavenging gas from the
gun breech and gun compartment. The system was simple and reliable.

6. Ventilation Garment
Not evaluated.
Deficiencies:

1. ECY

There were three deficiencies of the ECU. First, adequate cockpit cooling
capacity during hot weather, clear day operation, especiaily during ground operation
was doubtful. This is discussed in the attached A-10A Cabin Temperature Survey
Report. Since Task Il was conducted durinyg the October to December time frame,
hot weather operation could not be evaluated to resolve this questicn. Second,
excessive cockpit noise resulted from operation of the system. Pilots reported
that noise levels were irritating. Cockpit noise levels with the ECU inoperative
were very low and considered excellent. Third, during approximately the first
half of Task II the ECU was plagued with intermittent operation. On several flights,

A AY RN,
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A-10A TEST RESULTS CONTINUED:

- only hot air could be obtained from the ECU. This discrepancy was also prevalent
during Task I. The problem was traced to the ECU controller and control rigging.
Corrective maintenance action was taken and the unit performed normally during
the final three weeks of Task II. However, this was not considered a thorough
evaluation of the fix and further problems may be encouw iered as more time is
accumulated on the system.

Z. Oxygen

R RS R T TR e T

h

.?ﬂ One discrepancy concerning the location of the oxygen vent tube was
Y documented (SER 10-12-8). This discrepancy reduced the overall rating of the
557 oxygen system to unacceptable due to the safety hazard involved.

G

o 3. Anti-G Suit

No deficiencies were noted.

4. Ram Air Ventilation

One discrepancy concerning the ram air ventilation doors was documented
(SER 10-32-26). A modification to the doors was made by the contractor during
the second half of Task II which consisted of replacing the original hard to
o use and unsatisfactory latch system with an improved sliding type latch system.
e - Pilots reported that the new system was easy to use and was an acceptable solution
s to the problem.

ry,
T
S

5. Gun Compartment Ventilation

P ERNGE PN

Pilots occasionally reported slight traces of gun gas fumes in the

’?; cockpit during strafing. No probiems resulting from this were noted. Equipment
:;} to measure the cockpit toxicity was not available.

?; 6. Ventilation Garment

f§ One deficiency concerning poor access to the ventilation garment

§? biower was documented (SER 10-47-36).

&3

REMARKS :

The above results were based on a very 1imited evaluation which consisted
: primarily of monitoring systems operation during Task II. The only instrumen-
tation available consisted of four portable temperature gages which were used
during the Cabin Temperature Survey.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY : DATE;

A-10 Systems Test SSEERECETPT

TEST:  Cabin Temperature Survey )
LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

Cabin temperatures were measured in selected modes of temperature control system
operation during level cruise at pressure altitudes of 5,000 and 20,000 feet. *
Four gages were taped in the cabin of the aircraft at the locations shown in
Figure 1.

Three cockpit temperature control settings were evaluated during a 15 minute
period at each altitude. They consisted of the full increase position (initial
setting), the full decrease position (second setting), and an intermediate §
position selected by the pilot which would provide a comfortable cockpit (final
setting). Gage readings were taken at one minute intervals for a five minute
period at each temperature setting.

N L s rrdcs 10
oty To e A IS SRR,

Maximum continuous thrust was used during the test at 5,000 feet pressure
altitude to simulate low level dash. Durirng the high altitude test, power was
adjusted for maximum fuel economy to simulated cross country cruise conditions.

A-10A TEST RESULTS:

Raw data obtained during the temperature survey is presented in the following
table. Ground temperature at takeoff was 35 degrees F with no cloud cover.

AT R TR Fr o omar e .t
o AT e BN X SR, S R M e fid iy T

COCKPIT TEMPERATURE SURVEY

(5,000 FEET) .3

CONTROL ELAPSE TIME TEMPERAT!RE-Deg F “’I
SETTING (MINUTES) GAGE 1 GAGE 2 GAGE 3 GAGE 4
Full Increase 1 61 65 70 65 - &
2 65 76 80 70

3 70 90 94 80

4 80 102 103 85 3

5 85 110 110 92 g

Full Decrease 1 95 105 112 98
2 90 90 95 90

3 85 80 82 86

4 80 75 78 82

5 80 75 78 80 i

Normal Cabin 1 78 75 76 75 3
2 76 72 73 71

3 70 70 7 70 y

4 64 68 68 66 3

5 60 64 67 62 z

(20,000 FEET) i

Full Increase 1 €5 65 85 68 b
2 68 82 93 71

3 7 90 98 76

4 75 95 100 80

5 80 98 102 32 3

A, 2, AW, . ,.“ ) »‘:‘;f
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A-10A TEST RESULTS CONTINUED:

Full Decrease 1 80 98 98 82
2 30 90 88 80
3 78 82 77 78
4 75 75 70 75
5 72 72 65 72
Normal Cabin 1 68 68 68 68
2 67 67 67 68
3 64 63 65 66
4 63 63 65 65
5 63 62 63 64

Horizontal temperature variation was satisfactory at all of the test points.

A maximum of 7 degrees (between gages 1 and 4) was recorded at the end of the
five minute period during the low lTevel "Full Hot" test point. Vertical strati-
fication was only significant during the "full hot" test points, reaching a
maximum of 25 degrees during the Tow level test and 20 degrees during the high
level test. However, this was not considered to be a probeim since this tempera-
ture setting was seldom used in-flight.

The intermediate position (third setting) selected by the pilot was approximately
the 8 o'clock position on the control knob. This setting was approximately

30 degrees above the full decrease position. As shown in the table, the cabin
temperature continued to decrease during the final five minute period and was
approaching stabilization at the end of the period. Vertical and horizontal
temperature variation as stabilization temperature was approached was 4 degrees

F or less. System response time was good, with cabin temperature change
occurring within 2 minutes of switch position change.

ECS operation was considered satisfactory for the flight conditions tested. The
temperature ranges available were adequate and temperature variation throughout

the cockpit was relatively Tow. It should be noted that the test flight was

flown on a clear day (no cloud cover) during which solar radiation through the
canopy probably significantly contributed to cockpit heating. Hcwever, considering
that the flight was performed on a relatively cool day (35 degrees F ground
temperature) and a temperature control knob setting near full decrease was required
for a comfortable cockpit, adequate cockpit cooling during hot weather, clear

day operation, especially ground operation is doubtful. Qualitative pilot
comments, obtained during the Task I Air Force check out flights, indicated that
the cockpit was not adequa: !y cooled during ground operation. A comfortable cock-
pit could not be maintainea with the canopy closed. The Air Force check out
flights were conducted in the June through September time period during which
ground temperatures of up to approximately 110 degrees F were experienced.

REMARKS :

The above results were based on a very limited evaluation (approximately 0.5
hours). The only instrumentation available for the test consisted of four
portable temperature gages.
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AX_AIR FORCE EVALUATION TEST RESULTS

CATEGORY: 1 y0m SYSTEMS EVALUATION OATE;
SSEB RECETPT

TEST: Overall Evaluation of the Electrical Power Supply
System - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:
To evaluate the functional adequancy and effectiveness of the electrical system

A-10A TEST RESULTS:

R P s P T
T e

sy

s
i

S vy

T
NIRRT

o
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b

Desirable Features:

R :w;‘. S TULRRN I
ol g 0 B PO -

The following areas were considered outstanding or satisfactory and would enhance the 5
aircraft's capability to conduct its design mission: 4 §§
(1) Normal operation . %é
(2) Single generator out operation { fgg
(3) Dual generator out operation f;fE%

<

s,
.,

Further details on these areas can be found in the attached test result sheets. ’:@

S

Deficiencies: rE
B

Electrical system deficiencies were documented in: .
- e
SER NUMBER TITLE ,?g

L N

10-8-6 Poor type of electrical connectors o

) 10-10-5 Lack of disconnect provisions on overtemperature sénsor 2
wiring of refrigeration package L

S

Co . - Ed

In addition, during dual generator out operation it was found that normal aircraft ,gé
braking was lost. This deficiency was caused by the design of the landing gear controh gé
valve (SER 10-61-53) and thus was listed as a deficiency of the landing gear systeri. ‘ ;%
R 5
EMARK X
REMARKS %
The above test results were based on a very limited evaluation and, aside from the ‘ﬁ
specific tests conducted (attached sheets) were based only on monitoring system E
operations during Task II. No electrical system instrumentation was available, and ;§§
thus results in this area were basad on pilot comments. A complete evaluation g%
would include similiar test with critical electrical system parameters instrumented. ).u§§
! %%
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AX AIR FORCE EVALUATION TEST RESULTS .%

: . DATE; ]
(CATEGORY:  p_108 SYSTEMS EVALUATION | o
Electrical Power, One Generator Inoperative ~10G HUMBER:. %§
DETAILED TEST CONDITION OR GOAL: éﬁ
With all electrical equipment except the aircraft external lights operating, first . r%
one generator, then the other was cycled off and on to check for electrical power fﬁ
transients and proper operation of the ac bus load transfer system. After this, §
each generator was cycled rapidly (off-on in 10 seconds) to determine whether power 9
transients could be induced in the system. At this point the generators were ;%
individually shutdown and the aircraft flown for 30 minutes on each one to evaluate A
long range single generator cruise capability. During the single generator cruise %
tests, speed brakes, flaps, SAS, UHF radio, and internal and external ;§
lights were cycled to previde the highest possible power drain during the test. i
A-10 TEST RESULTS i
No electrical power transients were noticed during the left generator shutdown; how- ‘ﬁ
ever, there was a transient of sufficient size to precess the HSI 100 degrees off 24
heading when the right generator was shutdown. Since no onboard instrumentation i%
was provided to record electrical system data parameters, the magnitude and time ]
span of the transient was unknown. The HSI had to be manually resynchronized; 4
however, the pilot reported no problem in resynchronizing. Another transient ocurred %
when the right hand generator was turned back on and again the HSI precessed 100 o
degreas and in addition the HSI "off" flap came up for about 2 seconds. The pilot &
again manually resynchronized thé HSI with no problem. The ac bus load transfer - |4
System operated properly, switching the full electrical load to the operating =
generator whenever a generator was shutdown. o
A11 other electrical equipment operated properly during the 30-minute single generatof : %ﬁ
cruise tests at throttle settings ranging from idle to max power. Based on the 3
above results, single generator operation was considered satisfactory. 5@
. Remarks: ?%
i

The above test results were based on a very limited evaluation. No electrical ;§
system instrumentation was available and therefore all results were qualitative in 3
nature, i
p tx

&
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AX AIR FORCE EVALUATION TEST RESULTS

i
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. DATE ; L
CATEGORY:  a_10a SYSTEMS EVALUATION T e
SSEB RECEIPT:

; TEST: . . ) B
§£ Electrical quer - Both Generators Inoperative 06 o e E%
: DETAILED TEST CONDITION OR GOAL: };
é{ . With the aircraft in level cruise at 15,000 feet, 200 KiAS, both ac generators '?g
2 were shutdown, leaving the aircraft with only the battery for electrical power. &2
] The instruments powered by the emergency electrical system were checked for proper %é

operation, as were the speed brakes, radio, emergency trim and landing gear. The
test series was repeated on the ground during taxi.

i A-10A TEST RESULTS: ]

The instruments powered by the emergency electrical power system included the
standby ADI, fuel quantity, hydraulic pressure, oxyg'n quantity and ITT gages.
A1l operated satisfactorily during the test, as did the UHF radio. The speed

o
i

[ L
AR s gl
SR

ve.
2

brakes were cycled twice and functioned properly. The emergency trim operated ‘ﬁg
satisfactorily. The landing gear system functioned satisfactorily; however, use of , ;ég
the emergency extension handle was necessary to lower the gear. Braking was not ¥
available unless the emergency brake handle was puliad (SER 10-61-53). Alsc an , Y
asymetric rudder condition was experienced which is discussed in the Secondary : jé

Flight Controls SAS report.
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Remarks:

et e e s ot
2
¥0

The above test results were based on a very limited evaluation (approximately 1 X
i hour). No electrical system instrumentation was available therefore all res.lts - ;
were qualitative and based on pilot comment, 1 -
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY:  p_10A Systems Evaluation DATE:

; , " | "SSEB RECEIPT:
TEST:  Qverall Evaluation of the A-10A Lighting System

r LQG NUMB?R:. .
DETAILED TEST CONDITION OR GOAL: %
To evaluate the functional adequacy and effectiveness of the A-10A lighting systems. , f%
A-10A TEST RESULTS: %?
Desirable F.atures: 4 g;
1. Exceilent overall cabin 1ight control Iié
2. Satisfactory switch and indicator illumination . %%
3. Qutstanding UHF remote frequency indicator lighting ! '§?
4

LA
. Satisfactory cabin lighting during complete ac electrical failure -3

SR

Deficiencies: 4
The following deficiencies of the 1ighting system were found: ‘ft
SER_NUMBER TITLE -
10-25-23 Unacceptable armament panel lighting :

intensity control

10-71-62 Lack of formation lights on forward fyselage.

- . “el T
Hrsn R tR e et

)
+

1%

10-31-25 Poor Tocation of external lights control
panel

REMARKS :

.,

EINA T S
2IAEVE g
EER SRS

R

The above test results were based on a limited evaluation (approximately 1 hour). i
No instrumentation was available and all results were qualitative in nature.
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AX AIR FORCE EVALUATION. TEST RESULTS

. DATE:
CATEGORY:  p-10A Systems Evaluation .

fas %y e
P I S S TR I AR N
o R 43 o, o
557 & 23

SSEB RECEIPT:
TEST:  Evaluation of the A-10A External Lighting System

[T0G NUMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-10A external
lighting system during normal and emergency operations.

A-10A TEST RESULTS:

Normal Operation:

The following items were found to be satisfactory and a definite asset to night
mission capability:

. Landing lights
. Taxi lights
. Lack of formation light reflection into the cockpit

i
2
3

The tail position 1ight was too bright in the DIM setting. The tail formation
lights were outstanding; however, formation lights are needed on the forward
fuselage area to provide proper wing references. A SER will be submitted to
present these deficiencies in detail.

Emergency Operation:

With both generators inoperative, no external 1ights were operable. Although this
situation was detrimental to night operations, it was considered acceptable due

to the nature of the emergency involved. The use of position or landing lights
would severly drain the limited supply of battery power available. This power
was needed for operation of more critical systems.

REMARKS:

The above test results were based on a very limited evaluation based on a one hour
night test flight and landing.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: DATE;

A-10A Systems Evaluation

TEST:  gyatyation of the A-10A Internal Lighting System | >oo NECELP!:

LOG NUMBER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional idequacy and effectiveness of the A-10A internal
1ighting system during normal and emergency operation.

A-10A TEST RESULTS:

Normal Operation:

- The following items were considered satisfactory or outstanding and a definite
asset to night mission capability:

Labeling i1lumination - outstanding

Switch illumination - satisfactory

Utility light - satisfactory

AOA indexer lighting -~ satisfactory

G-indicator and magnetic compass lighting -~ satisfactory

UHF remote frequency indicator dimming control - outstanding
Warning 1ight brightness - outstanding

Sight lighting control - outstanding

OO W —
e e o s e e

The following intems were annoying to the pilot but were not felt to be detrimental
enough to require initiation of a SER:

1. Airspeed indicator dial - too dim
2. Flood Tight illumination of the center of the front instrument panel -
too dim
3. Placement of thunderstorm lights - shadow of pilot's body cast on center
of instrument panel
4. "Rachet™ type intensity controls - less effective as a vernier Tight
control than "non-rachet" type controls
5. Oxygen regulator and quantity indicator lighting - should be controlled
by the console Tighting rheostat rather than the engine instrument Tighting rheostat
6. Yarning Tight dimming function - controlled by too many switches

The only item deemed detrimental enough for initiation of a SER was the
armament panel Tighting intensity control (SER 10-25-23).

Emergency Operation:

The following items performed satisfactorily during operation with both generators
shutdown:

1. Flight instruments
2. MWarning Tights and indicators
3. Utility light

Hlo objectionable items were found during internal 1ight operation with both main
ac generators failed.

AFFTC Form 0592 (One Time) Oct 72 Expires 31 Dec 1972
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was available and all results were qualitative in nature.
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AX AIR FORCE EVALUATION TEST-RESULTS

CATEGORY: s 10A Systems Evaluation . PE 12 pecenber 972

TEST: SSEB RECEIPT:

Overall Evaluation of the Hydraulic System ['L06 NUVBER: -

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-10A hydraulic system.

A-T0A TEST RESULTS:

‘Desirable Features:

1. Normal operations
2. Single system operation
3. More than adequate pump size

Deficiencies: A major probiem was rapid bleed off of hydraulic pressure after
engine loss (SER 10-6-2). Other deficiencies were as follows:

SER NUMBER TITLE
10-17-12 Inadequate dumping provisions for hydraulic
reservoirs
10-23-22 Inadequate size of hydraulic pressure gages

REMARKS :

The above test results were based on a very limited evaluation and. aside from the
specific tests conducted were based only on monitoring system operations during Task
11. No hydraulic system instrumentation was available, and thus results were
qualitative in nature. A complete avaluation would include similar tests with
critical hydraulic system parameters instrumented.
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AX_AIR FORCE EVALUATION TEST RESULTS

CATEGORY: . DATE;
A-10A Systems Evaluation 12 December 1972

TEST: Hydraulic System - One Hydraulic S3ED RECEIPT:

System Inoperative - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

With the aircraft in level cruise at 15,000 feet pressure altitude, 200 KIAS, and
speed brakes extended 40 percent, the No. 1 hydraulic system was shutdown. At this
point the speed brakes were retracted using the speed brake emergency retract
switch. The pilot then performed a climb, a dive, left and right hand 2-g turns,

30 degree bank-to-bank rolls and rapid stick inputs in an effort to induce hydraulic
pressure fluctuation in the remaining system, or flight control transients due to
lack of hydraulic power. Normal and emergency trim were evaluated as were the -
right and left aileron and elevator disengage systems. The entire test, excluding
the speed brake retraction, was then repeated with the No. 2 hydraulic system
shutdown. The flaps were extended to 20 degrees prior to system shutdown and the
emergency flap retract was actuated after system shutdown. Prior to landing, the
No. 1 hydraulic system was shutdown again and the landing gear was extended using
the emergency landing gear extension handle. During ground taxi emergency braking
with the No. 1 system shutdown was evaluated.

A-10A TEST RESULTS:

fhe emergency speed brake retract system tunctioned satisfactoriiy, bringing tiie
speed brakes in slowly to a setting of 10 percent. Banking the aircraft back and
forth eventually brought the speed brakes in to a setting of 5 percent, which was
considered adequate. No hydraulic power fluctuations were seen by the pilot on
the cockpit gage during any of the test maneuvers. The pilot reported flight contro]
forces and response very similar to normal operation, however rudder forces were
noticeably increased. Both normal and emergency trim operated satisfactorily.

The aileron and elevator disengage system operated normally with one hydraulic
system shutdown. Flying characteristics were unchanged from those normally
experienced in this mode. The emergency landing gear extension system functioned
properly. Landing gear extension time was approximately 30 seconds at 150 KIAS
which was considered slow. Emergency braking was available with the emergency
brake handle pulled, however anti-skid was not available. The emergency flap
retraction system retracted the flaps to approximately 5 degrees almost immediately
after actuation. The +laps then bled slowly back to the fullup position. Aircraft
control was satisfactory with either hydraulic system shutdown.

REMARKS:
The above test results were based on a very limited (approximately 1 hour)

evaluation. No hydraulic system instrumentation was available therefore all
results were qualitative and based on pilot comment.
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. . AX AIR FORCE EVALUATION TEST RESULTS
CATEGORY: A-T0A Systems Evaluation

DATE;
SSEB RECEIPT:
~10G HUMBER:.

TEST: Overall Evaluation of Fuel System

DETAILED TEST CONDITION OR GOAL:

The objective of the fuel system evaluation was to determine the functional
adequacy and effectiveness of the fuel system.

Lt

M PP e
M by e Saermastyt x and Ny

S SN+

1

A-10A TEST RESULTS:

t

Desirable Features:

+

vea BUT
ST LIV TRy

Refueling/defueling; Venting

'
A%

Deficiencies:

A major deficiency of the fuel system was the location of the Teft engine emergency
fuel shutoff valve (SER 10-3-35).

7/
N
o i ola Yot

b

T
SAs iz

{ Other deficiencies which require correction include:

: SER NUMBER TITLE .
10-51-40 Inability to correct fuel imbalance . E%

10-4-13 Inadequate fuel quantiuvy indicating system Z{%

10-40-34 Unconventional actuation direction of i é%

engine crossfeed and tank gate controls g

o

REMARKS :

B U e ze T

e

The above test results were based on a limited evaluation which consisted primarily

of monitoring system operations during the Task II evaluation. Areas which require e
additional testing include: K
1. Maximum rate climb with hot or volatile fuel géé
2. Refueling/defueling rates 23
3. Air refueling compatibility and envelope determination 3
4. Additional suction feed tests >§
5. Compatibility of fuel system with alternate fuels - 4
6. Adverse weather operation o

[
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VR ")

Beamd

100 AFFTC Form 0-592 (one Time) Oct 72 Expires 31 Dec 1972

Ty

¥ o
LI TR )

Barey

.
N A TR Vv
Lo BN s Mt




AX AIR FORCE EVALUATION TEST RESULTS

- DATE:
CATEGORY: _10A sSystems Evaluation

. SSEB RECELPT:
TEST: Fyel System - Normal Operation

L LOG NUIMBER:.

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the fuel system during
normal operation. .

A-10A TEST RESULTS:

Operation of the fuel system was monitored durirg a variety of ground and flight
operations and was considered marginal. One significant problem encountered was
the inahility on several occasions of the A-10A fuel system to correct a fuei'
imbalan.o (SER 10-51-40).

Several problems with the fuel quantity indicating system vtere encountered. The
iysteT Vas time consuming and difficult to use due to its basic design (SER
10-4-13).

Inaccuracies in the fuel quantity indicating s;stem were also found. The sum of
the individual "left main" and "right main" tank readings did not equal the
“total main" tank reading. Inaccuracies of up to 500 pounds were noted with the
"total main" position selected. Recommendations contained in SER 10-4-13 would
delete the "total main" position and eliminate the problem.

Ground operation of the fuel system was satisfactory. The aircraft was easy to
refuel with the re®ueling receptacle in an easily accessible location. A problem
with the wing tank fuel shutoff valves was encountered early in the program. When
a partial fuel load was desired, incomolete closing of these valves resulted in

an unbalanced wing fuel load which cou. 1 not be corrected. After replacement of
the shutoff valves, no further refueling problems were encountered.

REMARKS :

The above test results were based on a very limited evaluation which primarily
consisted of monitoring system operation during the Task il evaluetion,
Additional areas for testing are included in thz fuel system overall section of
the Fuel System Evaluation.
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AX AIR FORCE EVALUATION TEST RESULTS

CATLGORY: DATE; ) .
A-10A Systems Evaluation 14 December 1972. .
TEST: SSESRECETPT:

Fuel Tank Calibration ) LOG NUMBER:

DLTAILED TEST CONDITION OR GOAL:

The primary objective of this test was to determine fuel tank usable capacity
and fuel quantity indicator accuracy.

The aircraft was fueled to maximum capacity and weighed. Fuel meters and
scales utilized for the test were calibrated units installed in the AFFTC
Weight and Balance facility. The aircraft was defueled in increments of 1,000
pounds, leveled, weighed and all fuel gages read.

A-10A TEST RESULTS:

The afrcraft used for the calibration was A-10A S/N 71-1370. Data taken during
the fuel calibration is presented in Table I. In order to obtain an accurate
calibration, it was necessary for the tanks to be defueled one at a time in

the proper sequence. However, faulty fuel shutoff valves allowed fuel to leak
back into previously emptied tanks. This can be seen in Table I in the wing
tank and main tank columns. This prevented an accurate calibration. More
information concerning this discrepancy can be found in the "Normal Operation"
section of thé Fuel System Evaluation.

Several conclusions can be made concerning this test:

1. From the measured full and empty weights of the aircraft, the total
onboard usable fuel quantity was found to be 9,385 pounds.

2. The most accurate quantity indication for total onboard usable fuel was
the sum of the four individual tank indications. The maximum error between actual
fuel and indicated was 205 pounds at a total fuel weight of 9,385 pounds. This
value is within the limits of military specification MIL-G-7940B (2 percent of
indicated plus 0.75 percent of full scale). However, at fuel loads of 500
pounds or less this fuel indication showed a positive error of 500 pounds, well
outside specification Timits.

3. The digital totalizer was outside of specification limits throughout
its entire range. Due to the nability to selectively defuel each tank no
conclusions can be made about individual tank indicator accuracy or calibrations.

REMARKS :

The above test results were based on a limited evaluation. It is valid as a
gross estimate of total fuel capacity and total onboard fuel indicator accuracy.
It is not a complete evaluation of the fuel quantity system and will not serve
as an accurate fuel calibration. Such as evaluation would include the following:

b

e fabat R By

1. In-shop bench calibration of tank probes and cockpit indicators
2. Refueling/defueling of individual tanks in small increments
3. Refuel/defuel rate measurement

L
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FUEL CALIBRATION - A-10A

Scale Wt. | Right(Fwd]Left (Aft)| Total Left Right
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY:  A-10A Systems Evaluation | DATE:

TEST:  Fuel System - Emergency Operations SSED RECELXT:

106G NUMBER:.

DETAILED TEST CONDITION OR GOAL:

One specific test was performed on the fuel system to simulate emergency operation.
Both main tank boost pumps were shutdown with the wing tanks empty. In this mode
the right engine was required to suction-feed fuel from the right main tank in
order to sustain operation. The left engine was fed by a low capacity dc fuel
pump which was normally used only to supply fuel during APU and engine starting.
~In this configuration, the aircraft was put through a series of typical maneuvers.
First, an optimum rate of climb from 7,000 to 14,000 feet pressure altitude was
performed at approximately 220 KIAS. HNext a series of bank-to-bank rolls was
conducted at 13,700 feet. The most extreme of these was from -94 degrees to
124 degrees. Three “g" turns to the left and to the right and a dive from 11,800
to 7,900 feet pressure altitude were performed. Airspeed during the dive was
29?]KIAS with the engines at idle. Recovery from the dive was made with a 3-g
puliout.

Y&
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A-10A TEST RESULTS:

The only specific test performed was the engine suction feed demonstration during
- maneuvering flight. The results of this test showed that the aircraft was able
to execute a number of different maneuvers with one or two failed boost pumps.
No surging, rpm roliback, fuel filow fluctuations or other unsatisfactory operation
was noted during the maneuvers.

Emergency fuel system operation was, however, considered unacceptable., This
rating was primarily due to a deficiency concerning emergency fuel system
operation, Activation of the left engine fire handle cut off fuel to both the
left engine and the APU. This feature severly degraded the airstart capability
of the right engine (SER 10-3-35).

REMARKS:

The above test results were based on a very Tlimited evaluation. Only one specific
test was conducted on emergency fuel system operation during Task II. Additional
areas wvhich require testing are included in the Fuel System - Overall Evaluation.
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DETATLED TEST CONDITION OR GOAL: ?

o mear e et e e
4 CNIIGO?Y A-10A Systems Evaluation . LQJCQ
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#21¢  Overall Evaluation of the A-10A Avionics Systems 1. . . .ooiirw. .. -
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!

To evaluate the functional adequacy and effectiveness of the A-10A avienics
system.

A-10A TEST RESULTS: '
UHF Radio:

Desirable Features:

1. Readability and signal strength - satisfactory
2. Compact, one-piece package
3. Low power requircment
Deficiencies: ‘ :
1. Maximum range slightly below 80 percent LOS (see test for details) ;
. TACAN:

Desirable Features: .

- 1. Maximum range - met 80 percent LOS requirement of MIL-S-257308B
2. Accuracy - satisfactory

Deficiencies: The following SER's were submitted on the TACAN:

SER NUMBER TITLE
10-53-57 Inadequate identification of TACAN !
suppressor cables on RT unit :
10-54-48 Difficulty in reading TACAN unit
indicators
10-58-49 Difficulty in replacing TACAN RT unit

i IFF: ;
%% Desirable Features: !
ii: 1. Stand installation - common with other types of aircraft !
gl : :
gﬁ . 2. Noymal operation - ground interrogation of the IFF was made during
e most flights as part of air traffic control. Only mode 3 was used. The IFF |
%? functioned properly and no problems were experienced. I
Eloe '
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A-10A TEST RESULTS CONTINUED:

Deficiencies:

IFF antenna location was questionable for air to air interrogation. Both
antennas were located on the bottom of the fuselage with one forward and one
aft. An IFF antenna was not mounted on the top of the fuselage.

Intercommunications:

Desirable Features:

1. Normal operation - operation was monitored during all tests
conducted in Task II. The intercommunication system functioned properly and

no problems were encountered.

2. Standard installation - common with other types of aircraft.
3. Simple operation and "Hot Mike" capability.

Deficiencies:

One deficiency of the intercom was poor access to the intercom headset cordage
(SER 10-18-21).

Heading-Attitude Reference System (HARS):

Desirable Features: Cockpit location of ADI and HSI.

Deficiencies:
Thé HARS was unreliable and functionally inadequate throughout most of Task II
(SER 10-5-19).
REMARKS :

The above results were based on a limited evaluation. Specific tests were
performed to determine maximum range of the UHF radio and TACAN. In-flight
attitude variation data were collected on the HARS. The IFF and intercom were
monitored only. A complete evalvation of the avionics system would include:

1. Maximum range determination for new equipment or for equipment nhot
installed on the prototype aircraft.

2. Antenna radiation patterns, especially with external stores and with
leanding gear or flaps extended.

3. Proper functioning of antenna switching and operation on upper and
lower antennas only. This would include measurements of signal strength.

4, Interface with ADF and ILS receivers, if installed.

Electromagnetic interference (EMI).
6. Operation in inclement weather or through a cloud cover.
Air-to-air communications and interrogation.
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AX_AIR FORCE_EVALUATION TEST PESULTS.

CATEGORY:  A-10A Systems Evaluation DATE;

\.

TACAN - Maximum Range and Bearing/DME Accuracy 2Skl RECETPT:

LOG MUMBER:.

DETAILED TEST COMDITION OR GOAL:

The TACAN evaluation consisted of maximum range and bearing/DME checks and of
HI-TACAN instrument approaches. Both prototype A-10A's (SN 71-1369 and 73-1370)
were used for the evaluation. Aircraft SN 71-1369 was used for the maximum
range test and both aircraft were used for the other parts of the evaluation.

For the maximum range test, the aircraft was flown outbound from Edwards AFB

to maximum radio range. DME fixes were taken approximately every 10 NM and
compared to prominent landmarks. Two altitudes (10,000 and 20,000 feet AGL
with respect to the transmitter) and two frequencies, medium (Edwards TACAN,
Channel 68) and high (Palmdale Vortac, Channel 92) were checked. Maximum range
was considered to be the point where the TACAN receiver broke lock and would
not regain lock-on. Fixes were checked against a TPC sectional chart.

After completing the maximum range checks, a modified 10 NM square pattern was
flown at 17,500 feet AGL and 75-80 NM from the Edwards TACAN to evaluate

the consistency of the TACAN information displayed to the pilot at the four
cardinal aspect angles of the aircraft, i.e., with the transmitter located at
a relative bearing of 0, 90, 180 and 270 degrees.

Bearing/DME fixes were taken against TACAN and Vortac transmitters in the
Edwards AFB local area. Each fix was taken while overflying a prominent
landmark and was checked against a TPC sectional chart.

The published HI-TACAN approach to Edwards AFB was flown and system performance
was qualitatively rated by the pilot.

A-10A TEST RESULTS:

Maximum Range:
The observed maximum ranges are tabulated below:

ALTITUDE

TACAN MAXIMUM PERCENT
(ft AGL) CHANNEL RANGE (NM) LOS
10,000 68 86 70
10,000 92 95 plus 78 plus
20,000 68 134 plus 78 plus
20,000 92 126 72

Military standard MIL-S-25730B requires TACAN maximum range to be 80 percent
live-of-sight (LOS). This distance is 98 NM at 10,000 feet AGL, and 137 NM

at 20,000 feet AGL. The test was terminated at the ranges marked "plus" because
of aircarft maximum radio range 1imitations. Since these two ranges are within
3 NM of the 80 percent LOS specification requirement, it is reasonable to

expect that the syctem would have satisfied this requirement. The shorter

ranges exhibited at the other two conditions were attributed to the mountainous
surroundings of the test area. (Owens Valley, with Mt. Whitney to the West,

White Mountain to the east and Mt. Langley to the south).
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A-10A TEST RESULTS CONTINUED:

Bearing/DME Performance:

Table 1 shows a list of all TACAN fixes taken for the evaluation. Al1 fixes

are "TO". In evaluating the results, all bearing errors less than 12 degrees
and DME errors less than t2 NM were discounted as being within the approxima-
tions inherent in the test method.

0f 18 fix points compared, 6 exhibited 3 degrees or more of bearing error. Of
these 2 were referenced to approximate landmarks and 2 were obtained from
questionalbe bearing lock-ons.

Of 44 fix points compared (same as above plus maximum range data not presented)

7 exhibited 3 NM or more of DME error. Of these 3 were referenced to approximate
landmarks and 2 were obtained from questionable DME lock-ons. In general,
bearing/DME performance was satisfactory.

Relative Bearing Performance:

Bearing and DME remained relatively stable during the 10 mile square pattern,
however a maximum deviation of 3 degrees and 3 NM were observed at a relative
bearing of 090 degrees.

Instrument Approach:

one area. After station passage on the inbound leg over the Edwards TACAN
the CDI commanded a 300-400 foot left offset to the runway. This offset
amounts to approximately 1/2 degree and may have been an airfield installation

location/passage characteristics were considered satisfactory.

REMARKS:

The above test results were based on a limited evaluation. They represent a
reasonable estimate of maximum range, however, this will not suffice as a
compiete evaluation of the TACAN subsystem. No instrumentation was used and
the test method used was approximate. The following items are required for a
complete evaluation:

1. Complete antenna patterns, especially with armament on board and with
the landing gear and flaps extended.

2. Evaluation of proper functioning of antenna switching and of operation
on upper and lower antenna only.

3. Operation during inclement weather or through a cloud cover,
4. Electromagnetic interference (EMI).

5. Interface with ILS system.

s s
B

o

The TACAN instrument approach characteristics were satisfactory except in -

characteristic. With this exception, all other beariny, DME, and station T
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TABLE 1

A-10A TACAN FIX DATA

LANDMARK

TRANSMITTE FIX
CHANNEL! BRG/DHE

AIRCRAFT

MAP
FIX

APPAKENT
ERROR

BRG/DHE

BRG/DidE

REMARKS

Edwards TACAN

HID/S3

348/43

350/43

21 /0

A1l Fixes "TOQY

Inyokern Airport

LHS/21

197/69

194/69

3R/0

Inyokern Airport

EDW/68

158/42

156/44

2R/-2

Inyokern Airport

PMD/92

172/64

172/63

0/-1

South End of
Owens Lake

EDW/68

167/75

156/74

1R/ +1

Initial Teg of
square ptn-0°RB*

Right turn from
above

EDW/68

154/72

152/71

2R/+1

First leg
270° RB

EDW/68

151/77

148/76

3R/+1

Second leg
180° RB

EDW/68

154/84

151/80

3R/+4

Third leg
090 RB

Y

EDW/68

156/79

156/77

0/+2

Fourth leg
0° RR

Center of Haiwee
Reservair

1AS/116

==/130

076/134

e/l

Questionable
lock-on

Haiwee Dam

NID/53

139/30

139/30

0/0

Leach Lake

EDW/68

254/66

219/65

35R/+1

Hot Locked on
Reference Signal

LHS/21

225/107

225/108

0/-1

BLD/114

060/28

059/90

1R/-62

Questionable
Tock-on

VCv/23

194/70

195/69

1L/+]

EDW/68

218/64

219/65

1R/-1

LHS/21

227/103

225/108

2R/-5

VCv/23

192/63

195/69

3L/-6

NOTE:

*-Relative

Bearing

AFSC 3 1854

GENERAL PURPOSE WORKSHEEY
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DETATLED TEST CONDTTION OR GOAL:

The UHF communications evaluation consisted of maximum range, readability and
signal strength checks. The test was conducted with A-10A SN 71-1369, which was
equipped with an AN/ARC-150 radio set rated at 10 watts RF output. Three
frequencies within the available radio band were used. They included a low
(260.7 MHz), medium (314.4 MHz) and high (383.0 MHz) frequency. The test
altitude were 10,000 and 20,000 feet AGL with respect to the ground station.
Radio contact was maintained with the contractor's ground station, which used an
AN/ARC-51BX.

The aircraft was flown outbound from Edwards AFB to maximum outbound radio range
as determined by readability and s*gnal strength. It was then flown approximately
10 NM beyond the maximum outbound range before turning back toward the ground
station to determine maximum inbound radio range. Aircraft location was checked
against prominent landmarks and TACAN DME. Readability and signal strength were
rated according to the following key:

Audio Readability

. Unreadable

Barely readable; occasional words missing
. Readable, but occasionally difficult

. Readable with no difficulty

. Perfectly readable

P WM —

Signal Strength

Faint to very weak

Weak to fair

Fair to good

Good to moderately strong
Strong to extremely strong

P wnn —

After completing the maximum radio range checks, a modified 10 NM square pattern
was flown at 17,500 feet AGL and 75-80 NM from the ground station to evaluate
consistency of readability and signal strength at the four cardinal aspect angles
of the aircraft, i.e., so that the ground station was positioned at 0, 90, 180,
and 270 degrees with respect to the aircraft. A radio transmission was made
during each turn and while flying wings Tevel on each leg.

o
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A-10A TEST RESULTS:

Maximum Range:

The observed maximum ranges are tabulated below:
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A-10A TEST RESULTS CONTINUED:

Altitude Maximum Maximum

(ft AGL) Frequency (MHz) Inbound Range (NM) Qutbound Range (NM)
10,000 260.7 87-88 89-90
10,000 314.4 87-88 87-88
10,000 383.0 88-90 88-90
20,000 260.7 121-122 Not Det
20,000 314.4 117-118 129-130
20,000 383.0 Net Det 127-128

Typical UHF maximum range performance for air to ground is approximately 80
parcent line-of-sight. This is 98 NM at 10,600 feet AGL and 137 NM at 20,000
feet AGL. Since the performance of the A-10A UHF was approximately 90 percent
of typical, the range was considered marginal. The pilot reported approximately
the same results as the ground station,

Relative Bearing Performance:

The signal strength and readability were consistent for all four relative
bearings checked during the 10 mile square pattern. The received signal was
stable regardless of airplane attitude. The pilot reported approximately the
same results at the ground station.

REMARKS:

Since the A-10A was not equipped with an automatic antenna switching system,
the lower antenna mode was used. Time restrictions and priorities prevented
evaluation of the upper antenna.

The above test results were based on a very limited evaluation (approximately
2 hours). They are valid as an approximate measure of maximum range; however,

they do not represent a complete evaluation of the UHF radic. The following
jtems are required for a complete evaluation:

1. Operation during inclement weather or through a cloud cover

2. Complete antenna radiation patterns, especially with armament
onboard and with landing gear and flaps extended. This would include measuring

signal strength,

3. Evaluation of proper functioning of antenna switching and of operation
on upper or lower antenna only.

4., Interface with ADF receivers,
5. Electromagnetic interference (EMI).

6. Air-to-air communications.

F

[

) Y
B *
s

4

33

=3

A s et
LR T R T

. ;}f

WX

S

LT

.

PR
B, e

e Sar oy

<

by 30
e
2o

sy ke

B HY N

AL
R

s

e
Al

e
A

T
$apdbod

-
far

4
S
e

)
293

SXg

W,
s
.8 &

S

Mt S TR | o N ST S0 I s n s S

A e
o J g B T IS
o bt d



AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: p-10A Systems Evaluation DATE:

. SSEB RECEIPT:
TEST:  YARS - Normal Operation .

"L0G NUVGER:.

DETAILED TEST CONDITION OR GOAL:

Data was taken by pilots in a limited number of weapons delivery flights near
the end of Task II. Attitude and nheading indication were recording while in a
level attitude at 200 KIAS during the following phase of flight:

Before takeoff

After takecff

After the second bomb pass

After the twelfth bomb pass
After the twenty-fourth bomb pass
While returning to base

After landing

.

.

~NoohE wnNy —~
¢ e e .

A-10A TEST RESULTS:
The ADI in-flight data are shown in Table 1.

Attitude data were reliable until bombing passes were made. On the average, a
noticeable attitude e:ror (5-10 degrees pitch and 4-10 degrees rol1) had occurred
by the twelfth (12) bomb pass. This was, on the average, the maximum error,
however the error persisted throughout the remainder of the mission. The error
usually decreased during level flight back to base, but was still unacceptable

in approximately half of the mission checked.

In addition of the earth rate correction during the last two weeks of the Task II
program significantly improved the reliability of the pitch indication, but

had no effect on the roll indication.

The HARS was unacceptable as used during most of the Task II program.

REMARKS :

The above results are based on a limited evaluation. MNo instrumentation was used
and all data presented were hand recorded based on pilot judgement of indicator
errors encountered. A complete evaluation would include:

1. Complete in-shop function check and adjustment of system components
2. Complete in-flight evaluation with instrumentation
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORYE A-1QA Systems Evaluation DATE; .
TEST:  gveralllEvaluation of the Afﬁamgnt System SSE8 RECEng:
- LOG NUMBER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the A-10A armament
system.

A-10A TEST RESULTS: . -
Desirable Features:

2. M61A1 gun system/aircraft compatibility (It is unknown what the impact
will be with the GAU-8 gun system},

Deficiencies: Deficiencies of the armament system were:
SER NUMBER TITLE

10-67-58 Inadequate access to bomb rack electrical
connectors in pylun stations 3, 4, 7, 8, and 9

10-68-59 Lack of access panels on wing stations
pylons 1 and 11

1. Stores suspension system. X

REMARKS:

The above test results were based only on monitoring systems operation during
the Task II evaluation. Listings cf areas required for a complete evaluation are
included in the attached reports.

- Eac T
AFFTC Form 0-592 (One Time) Oct 72 Expires 31 Dec 19{2
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AX AIR FORCE EVALUATION TEST RESULYS £
CATEGORY: A-10A Systems Evaluation DATE; ._ezf
TEST: SSEB RECEIPT:
. M61AT Gun System/Aircraft Compatibility LOG NUMBER:.

n o e e S oo
. ey,
.-

“PAQMW”MV
IR
ARG

DETAILED TEST CONDITION OR GOAL:

To determine the compatibility between the aircraft and the M61A1 gun system and
Relate this to the GAU-8 gun system which is being considered for use in the L
~-X aircraft.

A-10A TEST RESULTS:

Based on observations made during approximately 250 firings of 60 rounds duration,
the gun/aircraft compatibility was determined to be satisfactory. The gun
operated with Tittle vibration and the noise level in the cockpit was relatively
low. No structural problems were observed. Traces of gun gas were occasionally
noted in the cockpit, however this was not a problem. The concentration of the
gas was not determined due to unavailability of the necessary equipment.

Photographic data showed that approximately two-thirds of the emitted gun gas
flowed harmlessly under the wing. However, the remaining third of the gas
flowed over the wing and into the engine. Apparently the gas was sufficiently
cooled and diluted before entering the engine since engine performance was not
noticeably affected. It should be pointed out that larger quantities of gas
will be emitted by the GAU-8 gun and engine gas ingestion problems may be
present with the GAU-8 gun system.

- REMARKS :

In order to conduct a complete evaluation of the GAU-8 gun installation, instru-
mentation would he needed for acquiring and recording data on at least the
following factors:

Gun bay pressurization.

. Vibration induced into aircraft structure through gun mounts.
Reaction forces at gun mounts.

. Amount of gun gas in cockpit. .
. Effect of gun gas ingestion on engine performance. ;

AP wn —
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The gun should be evaluated throughout the entire performance envelope of the
aircraft. More than one firing rate should be evaluated, if possible. The
boresighting procedure and the interface of the gun with peripheral equipment
should be evaluated.
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AX AIR FORCE EVALUATION TEST RESULTS

CATEGORY: A-10A Systems Evaluation DATE;

TEST:  Store Suspension and Release - SSEB RECEIPT:

TLOG NUMBER:

DETAILED TEST CONDITION OR GOAL:

To evaluate the functional adequacy and effectiveness of the store suspension
and release system during normal operations.

A-10A TEST RESULTS:

Based on observations made during the weapons delivery missions the stores
suspension and release system was determined to be outstanding. Stations wera
so located that stations 1 through 4 and 8 through 11 were partially visible
from the cockpit. This tended to simplify stores management for the pilot.
MK-82 bombs did not require forced ejection from any of the stations when
carried singly. An intermittent problem was encountered on aircraft SN 71-1369
wherein the weapons suspended from station 4 would not release normally during
three missions. The problem was traced to a defective electrical relay. The
relay was replaced and no further trouble was experienced.

REMARKS:

Only MK-82, BLU-1, and BDU-33 bombs were evaluated during the weapons delivery
portion of the A~X program. A complete evaluation of the stores suspension

and release system would require carriage, separation, and delivery testing with

a wide assortment of types of stores typical of the A-X mission. Weapons would

be carried in all configurations and released in all modes typical of the A-X
mission. These evaluations would be conducted at selected airspeeds and altitudes
within the performance envelope of the aircraft.

AFFTC Form 0-592 (One Time) Oct 72 Expires 31 Dec 1972
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AX AIR FORCE EVALUATION TEST RESULTS

j CATEGORY: a-10A Systems Evaluation DATE;
i TEST: SSEE RECELPT:
i A-10A Propulsion - Engine/Airframe Compatibility LOG NUMBER:. :

DETAILED TEST CONDITION OR GOAL:
Tests were conducted after completion of Task Il to evaluate contractor modificatiod
of the A-10A airframe as a solution to the YTF34 engine/A-10A airframe incompati-
bility problem. This deficiency was documented in the Propulsion-Normal Operations
1 section of the Systems Evaluation Test Results. The modifications consisted of
several aerodynamic changes to the A-10A airframe. A fixed, single slotted leading
edge siat was installed on the inboard section of each wing between the fuselage
and the main Tanding gear pod. A 24 inch wing leading edge stall strip was located
approximately one and a half feet outboard of each gear pod. Also, a filet between
the wing and the fuselage at the aft wing root was added. Lastly, a vertical
strake was mounted on the fuselage forward of and just below each wing. The

! complete configuration is shown in Figure 1.

i

{ The maneuvers used to evaluate the contractor's modification were 1-g stalls at
s idle power, 1-g stalls at above idel power, and accelerated stalls,

Unaccelerated stalls were performed at 10,000, 20,000 and 25,000 feet pressure
altitude. During the stalls the throttles were set at various positions from !
idle to maximum. Stalls were performed in both the gear and flaps up and gear and
flaps down configurations. Both light and heavy gross weights (18 MK-82 Con- §
figuration) were tested. ;
To investigate engine operation during accelerated stalls, windup turns to airframe}
buffet were performed. The normal load factor 1imit of 5.86 g was observed. l
Windup turns were accomplished at 10,000, 20,000 and 25,000 feet pressure altitude, R
and at speeds from 140 to 300 KIAS. Both 11ght and heavy gross weights were

evaluated. During the 1 -g and accelerated stalls, the aircraft was held in buffet

for a sustained period, normally 5 to 10 seconds.

PN A s
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A complete listing of test maneuvers accomplished during this evaluation can be
found in the Performance and Flying Qualities Evaluation Test Report.

WU NS S SRS ST 8

During the evaluation the rocket gas ingestion (RGI) system was deactivated.
However, Automatic Engine Protection System (AEPS) equipment remained installed
on the aircraft. Instrumentation was provided which indicated when the system

would have rolled back the engines had it been activated,

o e I, " T e -
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A-10A TEST RESULTS:

Engine operation during all maneuvers performed during the evaluation was
satisfactory. Inlet instrumentation indicated that a small degree of inlet
disturbance was experienced by the engines during all wmaneuvers performed. These
disturbances were slightly greater during tests in the heavy gross weight config-
uration. Inlet flow distortion was occasionaily of sufficient strength to cause
the AEPS switch to actuate intermittently. However, the engines showed no
compressor stall, overtemperature, or rollback tendencies.
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Additional test results can be found in the Performance and Flying Qualities
Evaluation Test Report.
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REMARKS .
The above test results were based on a very 1
envelope of the aircraft.
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APPENDIX 1l
‘ SYSTEM EVALUATION REPORTS

Timely and proper identificatic. of aircraft deficiencies was of
primary importance within the A-X JTF to: (1) aid appropriate source
selection personnel in their specific evaluations, (2) influence negotia-
tions with the contractor for full-scale development (production articles):
and (3) aid in insuring direct changes to the aircraft for Task III
(follow~on tests with the prototype aircraft) and for full-scale develop-
ment, and thereby reduce the number of required engineering change pro-
posals. The JTF fulfilled these objectives by using an AFFTC~developed
report to record each deficiency, and by maintaining strict coordination/
control of each report. This report was titled the A-~X Prototype System
Evaluation Report (SER) and was recognized officially by the A-X SPO.

The SER's wWere utilized-by all members of the JTF.

A summary of SER's and each SER in its entirety are included. The
first digit of the serial number designates the aircraft type. The :
second set of digits designates the sequential numbers of the SER drafts
as they were originated and logged. The third set of digits designates
the sequential numbers of the formal SER's submitted to A-X SPO. As an -
example, SER No. 10-13-9 indicates that this item is on the A-10A air-
craft, is the thirteernth SER originated by the JTF, and is the ninth SER
submitted to the SPO for action.

S, i

g
2

The summary is presented by major subsystem. The SER's are arranged
in sequential order of their formal or last digit(s).
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— - SER NUMBER DA'I:E
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-2-1 2 Noy 72
RELATED SER NUMBERS VEHICLE TYPE VE)""C_LE SEFRIAL NQ(S)- TEST LOCATION
L A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. =
Power Plant Inst/28300 Throttles/29A00 N/A
DEFICIENCY

Possible inadvertent double-engine shutdown.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Cuntinue on separate pago if necessary.)

The throttle system is designed to prevent inadvertent movements to OFF by outward
displacement of the throttles preceeding full retraction. However, outward displace-
ment of the right throttle results in outward displacement of the left tnrottle when
both are at IDLE. A very 1ight aft force on the left throttle as the right is moved
to OFF will also shutdown the left engine. Inadvertent shutdown of the left engine is
highly possible when shutdown of the right engine only is desired, unless extreme
caution is exercised. In addition, when both throttles are at IDLE, they are subject
to inadvertent outward movement if hit by the left hand. When inadvertently moved

in this manner, both throttles catch on the 1ip of the idle stop. Any aft motion of
the throttles from this position will result in a two-engine shutdown. The motion
required to perform the outboard movement is similar to the motion of moving the left
hand outboard to find the flap lever which is behind the throttles when they are at
IDLE.

LOCAL ACTION

Extreme care by pilots when the throttles are at IDLE.

RECOMMENDATION  [f feasible, the prototype aircraft should be modified to precTude the
above problem and the Flight Manual should be changed to reflect the care required. The
full scale development article should be designed with a more positive means of shutting
down individual engines. Consideration should be given to the use of a finger 1ift
system rather than outward movement of the throttiles.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[T FuncTIONAL [Jors L{] DESIGN CImATERIEL OJec  ClmawnT ) rELIABILITY X)esve

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY
' v X} MANOATO HY (X)ross {X) venicLE Jerevents  [X]Mission
% ] Clw ] oesiraBLE [ JoamaGe [C}suesysTeM |[_]DEGRADES [ ]MAINTENANCE
XJmsuay  [X)PeERsoNNEL | KTl ResTRICTS [ ]SYSTEM PERFORMANCE
Dlosavs (0 ERSH NSRS

AMPLIFICA TION/OTHER

SER CONTACT (Name and grade) ORGANIZATION (Oflice Symbol) “IDUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE ﬂ/ DOATE, ]
. .o
A oV (<
FRANK N. LUCERO, 6S-13 ’f““’wJ“— n. LD 2 Nev7e
PROJECT MANAGER (Typed/printed name and grade) SIGNATUR OATE
GEORGE P. LYNCH, JR., Major, USAF ol ,
Director, A-X Joint Test Force A )~ P AL 72
AFFTC KM, 2 - // \

ITAAE L AL Ay

,‘
Py raing

Y owyie 2y 8
AR

S g na o
N 9% T

3

,.‘ii‘g ::" *‘E-g‘.v o .’i‘-q:

3

Seouams ks

¢

— ———
>3

- ——————— T T .,
o it & 6560 6 0 el AN, 580 4 MG i st PowiBl o

PR TSR T LT
v !E‘a 3 Y
M e




A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

SER NUMBER [ DATE

10-6-2 1 Nov 72

REUCATED SER NUMBERS VENICLE TYPE | VEWICLE SERTAL NOISL TEST LOCATION
. A-10A 71-1369/-1370 AFFTC .
[MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Hydraulics/45000 PC-1 and PC-2/45A00&45G00 N/A
DEFICIENCY

Unacceptable rapid bleeding of hydraulic pressure after engine shutdown.

-tall, flame out or shutdown,

and engine relight.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continuo on separato puge if necessary.)
The hydraulic pumps are designed to reduce the supplied pressure to zero ("drop off
the 1ine") when engine core rpm drops to approximately 40 percent.

During an engine

loss of hydraulic pressure to the system supplied by the
particu]ar engine is nearly simu]taneous with the engine loss.

caution lights, which indicate that hydraulic system pressure has dropped to zero, were
monitored during engine shutdown on several flights.
engine core rpm's ranging from 38 to 48 percent as the engine wound down. Considerati
must be given to the hydraulic system functions which are lost nearly immeédiately after
engine loss. For single engine loss, SAS and oné hydraulic powered ruddér are lost.
Under certain flight conditions and/or A/C configurations this could be critical. If
both engines are lost, a complete loss of powered flight controls would occur almost
“immediately plac1ng the aircraft in the manual reversion mode in the longitudinal and
directional axis. However, lateral (aileron) manual reversion control would requ1re
moving the aileron control switch to TAB DRIVE and then waiting until shifting is
complete. This operation would require 5 seconds or more to complete. Aircraft
control could be lost during this time if the aircraft was in a compromised position
or attitude. The pilot would be faced with the immediate problem of aircraft control

"Hydraulic system Out"
The lights were obtained at

on

LOCAL ACTION

None.

RECOMMENDATION Hydrau11c system pressure should Dleed oft siowly atter engine Tailure.

This would allow time for the pilot to place aircraft in a safe attitude and move a1]ero$
control to drive tab in the case of a double engine failure.

that by eliminating the "off the Tine" characteristics of the hydraulic pumps, that
engine start up load requirements would be increased and may contribute to longer qulgst

However, it is realized

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[JruncTiona.  [jops  [A] DESIGN

COIMATERIEL CJac

CImamnr

(O reviasiLity [:] PSTE

SAFETY HAZARD CODE CORRECTION
(MIL-STD-382) CATEGORY
1 Cu MAN DA TO RY
" Ow DESIRABLE

FOTENTIAL HAZARD

% Loss ——{ Y] VEWICLE

DAMAGE [ ] 5UBSYSTEM

X1 NJsuRy —{X] PERSONNEL

PREVENTS
g DEGRADES
ClrestricTs
{JoeLays

MISSION IMPACT

] mission
[T MAINTENANCE
{C]sysTeM PERFORMANCE

m FLIGHT/MAINTENANCE
CREW EF FECTIVENESS

AMPLIFICATION/OTHER

ES JRY“Captain

SER CONT?QCIBéN'"O and grade, ORGANIZATION (Oflice Symbol) ou ‘I'7’124Mg_|
PROJECT ENGINEER (Twcdlpﬂn.'vd name and graav) SIGNATURE DATE
\ R \ -
FRANK N. LUCERO, G5-13 'ﬁ/\%&'\. “ . $L'W 2 bov 12
PROJECT MANAGE ed/printed name and grade) SIGNATURE DATE
GEORGE P LYNCI, TR Hagor “USAF % o 7L
Director, A-X Joint Test Force P A S

AFFTCEOMM, 2

- 7

e
. . % s
dad rishohR. i s KNS P Ltk 8 4 iR (i > D

12

oo

PR EN

RO IRS

SRR

%
L

el
i,

T T
R MU I

Pree

TR A

£

Sy L2

a‘»v& vy

iy Sy
’Z“:,bfﬂ

S

ey

3

e AN

E™
,
R

e

St Rt

TSRS
SRS

L

e

7T CT RO
AN L 2T e

B

SRS

T
1 .

TRty ey e g
CE TPt TN T IS e M. Y




diant it R bt e et

e e T

- ’ SER NUMBER [ DATE o
3 A=-X PROTOTYPEA SYSTEMS EVALUATION REPORT (SER) ’ 10-7-3 2 Nov 72
IRECXYES SER NUMBERS VEHICLE TYPE vegncu‘semn. NO(S). YEST LOCATION
L A-10A I 71-1369/-1370 AFFTC
+€uuoa SYSTEM/wucC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL HO,
l.anding Gear/13000 Brakes/13L00 N/A
DEFICIENCY

Poor Tocation of brake components for forward airstrip operations.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

Tne hydraulic brakes 1ines and antiskid control wiring to each main landing gear brake
are routed along the front of the landing gear strut. The wheel brake shuttle valve
ot the brake stack pressure plate is located in the lower forward quadrant of the
plate on each main gear brake stack. In view of the possible forward airstrip
requirement for the A-X zircraft, these are very vulnergvle locations for these items.
Brush and other ground debris could easily damage these components during takeoff or
landing resulting in possible losc of braking, antiskid protection and one or both
hydraulic systems. In addition, repairs would be required at the rough field base
which would probably have a limited maintenance capability.

LOCAL ACTION
None.

RECOMMENDATION  The hydraulic brake lines and antiskid conirol wiring should be routed
along the rear of the main landing gear struts and the wheel brake shuttle valve should
be located in the upper aft guadrant of the brake pressure plate in a manner which
utilizes the strut and wheel for protection of these components.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

. [ FuncTioNAL [ﬁops (A] oesiGn COmMATERIEL [Jac [CImaint  [CJreciasiiry [Oesve

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD-482) CATEGORY
It COw t] MANDATORY K ross X} venicLe {T}rrevents X mission
Xn: v ] oesirasLe {X]oamace [lsuesysTeM |{_1DEGRADES [_]MAINTEMANCE
Jmsuay  [TJrersonner | [X RESTRICTS  {_1SYSTEM PERFORMANCE
Coeears (D) EUgipasT e

AMPLIFICATION/OTHER .
Hazard code applicable to forward airstrip operations only.

SER CONTACT (Name snd grade) ORGANIZATION (Office Symbol) BiTY PAONE |
T.R. YECHOUT, Captain 6510TGH 72588
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE ) OATE
FRANK N. LUCERO, GS-13 *ﬁmfn. }l . QQ\—\—% 2Nov 72
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SER NUMBER | ORTE ]
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-1-4 2 Nov 72
'RECAYED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S), TEST LOCATION
A-10A 71-1369/-1370 AFFTC
AJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Power Plant/29000 Throttles/29A00 N/A
DEFICIENCY

Poor location (too far forward) of throttles.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necescary.)

Pilots have reported the throttles are too far forward to reach with full authority,
i.e. fingers cannot be curled around the leading edyes of the throttle grip. In
addition, when throttles are set at MAX, the microphone button and speed brake switch
cannot be activated without a conscious, straining extension of the arm. An
anthropuizatric study of reach distance required revealed that throttles set at MAX
are two inches beyond the adjusted reach capabiiity of the S5th percentile pilot.

LOCAL ACTION
None.

RECOMMENDATION
Throttle levers and/or quadrant should be redesigned to permit authoritative reach

by 5th through 95th percentile pilots.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION iMPACT
[C7] FuNCTIONAL CJoes {X] oesioN CIMATERIEL Cec Imant CJ rectamuiry Xieste

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL.-STD-382) CATEGORY
h A {XJmaNDATORY {TJross {3 venicLE {Z1PREVENTS [T MiIsstoN
Clm Chwv [C] oESIRABLE [Joamace [_}suesystem | X7 DEGRADES [T] MAINTENANCE
(CJiNnuRY [} PERSONNEL | [CJRESTRICTS [Y]SYSTEM PERFORMANCE
: [CJoELAYS i* FLI 3HT/MAINTENANCE
| (none) 8.3 CREW EFFECTIVENESS
AMPLIFICATION/OTHER
SER CONTACT (Name end grade) ORGANIZATION (Office Symbol) BUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE ) DATE
PN
. 5{1.«.«;;;&*\ 2 Ve 72
FRANK N. LUCERO, GS-13 ':rPM/*vc‘- .
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE OATE
GEORGE P. LYNCH, JR., Major, USAF STANEY S Do 7
Director, A-X Joint Test Force =87 lz?/’\\ S *‘
AFFTCSS®Y, 2 ’ ‘
AUG 72 129
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-10-5 1 Nov 72}

IRECKTES SER NUMBE RS VERICLE TYPE | VEHICLE >ERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
MATSH sYSTEmM/WucC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. ] -
Environmental Sys/41000 Refrigeration Pkg/41C00 N/A
DEFICIENCY
Lack of disconnect provisions on overtemperature sensor wiring of refrigeration
package. -

e BT
DEFICIENCY CIRCUMSTANCES/DESCKIPTION/CAUSES (Continue on teparate paje 1f necessary.) ‘

The overtemperature sensor mounted on the refrigeration package has two wires which
run directly from the sensor into an adjacent wire bundle. In order to replace the
sensor, the wires must be cut and the new sensor spliced in. Past experience has Shown
the overtemperature sensor to be a high-fail type item. Also, to remove the refrigeratiop
lunit, it is necessary to either cut and splice these same wires or remove the one~foot

section of ducting on which the sensor is mounted, and leave it with the airframe when
the refrigeration package is removed.

LOCAL ACTION

None

RECOMMENDATION - - . ) -

A quick disconnect should be ircorporated on these wires. Tie ideal configuration
would be a connector that mated directly to the sensor.

PECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
] FuncTioNAL Jops  (XJoesisn  [CImaTteriet [Jac  [XImant  [Xrsuasinity  [T]PsTE

—
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD M1SSION IMPACT
(MIL—STD—382) CATEGORY
Q(_jn Cin {TIMANDATORY T Juoss ] venicLs PREVENTS [ _JMISSION
[Jm Chiv X ] oesiraBLE ) oamace [C]sussYSTEM DEGRADES  [{J MAINTENANCE
{Tnsury ] PERSONNCL RESTRICTS [_)SYSTEM PERFORMANCE :
DELAYS [ ] ELIGHT/MAINTENANCE i
None -J CREW EFFECTIVENESS *‘
AMPLIFICATIC I/OTHER
i
SER CONTACT (Namo and grade) ORGANI ZATION (Offics Symbol) BuTY PHONE
J.Jd. DONNANGELO, SMSgt 6510TGH 72695 i
PROJECT ENGINEER (Typed/printed nano and grade) SI}ATURE /) DATE :
LN L 2 Nov 72 Cok
- “ . Lo 2 Ny ;
FRANK N. LUCERO, GS-13 LSt d
PROJECT MANAGER (Typed/printod name and grade) SIGNATURE - DATE E
GI:ZORGE P. LYNCH QR. » Major, USAF y é o 2 L T2 5
Director, A-X Joint Test Force Norle TS ////N\A I
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SER NUMBER DATE | Y

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-8-6 2 Nov 72 ; -

RELATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION : 4
A-10A 71-1369/-1370 AFFTC ‘ fg‘

MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. . ,}_E
A1l Avionics All Avionics N/A i
DEFICIENCY :’3;

g
S

i

et

Poor type of electrical connectors (solder-on)

A N
Nt

n“».; »\_:‘2; %

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparate page if necessary.)

Solder-on connectors are used on the coaxial cable connections to all the avionics
components. These connectors can be easily installed incorrectly. They can cause
many intermittent problems, and take excessive time to install. There is danger of
burns to personnel and to aircraft. A great amount of skill is necessary to install
this type connector correctly. In addition, the use of solderless connectors is now
very common throughout the Air Force and eliminates most of the above problems.
Solderless connectors require the use of the following kit:

FSN 5180-103-3392LH,
P/N 45G0047-101A,
Cost: $648.00

(G

VT,

I

3
o)

DB

LOCAL ACTION

None.

RECOMMENDATION Crimp-on type solderless connectors should be used. This connector
virtually eliminates connector problems. It is very easy and time saving to install
with no soldering required. They are much more reliable and the skill required for
installation is Tower.

e

RECOMMENDATION/DEFICIENCY CLASSIFICATION AMD MISSION IMPACT
[CJrFuncTional.  [Jops  [X]oEstGN [ JMaTerier  [_]ac  [AJMaint [N Rreussiuity  [T]PSTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD—$82) CATEGORY
h [i(]n MAN DA TORY {Tiross VEHICLE ) PREVENTS [ ~JMIssION
T Thy &E]] DES'RABLE X3 oamace -% SUBSYSTEM S DEGRADES [A] MAINTENANCE
(X] nsury—-{XI PERSONNEL | ] RESTRICTS [{]SYSTEM PERFORMANCE
Choeuars (1) EIGHTANTSANSS

AMPLIFICATION/OTHER

SER CONTACT (Name and grade) ORGANIZATION (Oftice Symbol) OUTY PHONE
8.W. COOKE, TSgt 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and jrade) SIGNATURE . ) DATE
‘e )
FRANK N. LUCERO, GS-13 Lo N Forern 2 Ned T2
pEOEJSé:éEMA};‘A Gfiyil\jé'ﬁ’ed/jﬁnwd quuz and ar::Jtlse;\F SIGNATURE // 7/ ) CATE
. » JR., Major, R PURAARNER PYEY
Director, A-X Joint Test Force ,)*5;f’ A ) \L Fanw )L

AFFTCL38M, 2 131
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e SER RUMBER OATE %;
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-9-7 2 Nov 72 I
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO{S). TEST LOCATION :\g
A-10A 71-1369/-1370 AFFTC E
rhAJOR SCSTEM/WUC ISUBSYST EM /WU C COMPONENT PART NO./ SERIAL NO. - ¥
Flight Control1/14000 | Speed Brake/14S00 N/A

DEFICIENCY
Lack of access to speed brake actuator s

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separats page it necessary.)

No access is provided for performing maintenance, inspection, removal/installation
of the speed brake actuator. Gaining access requires cutting away the fiberglass

‘ , NPT
v X 7.a, .. s $ e,
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oy leading edge of the aileron assembly. 5
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LOCAL ACTION
None.

v
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e

RECOMMENDATION
Provide removable leading edge on the aileron assembly.

~p

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
T} FuncTionaL [Tloes A oesion MIMATERIEL Jac Al maINT {C}reLiasiLITY [Meste

e,

o

L ae,

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT )
(MIL ~STD~882) CATEGORY =
eL O Y mMaNDATORY {_Juoss 2] veHicLe [C)PRevenTs [T 1MisSION %
Cm Chiv [C]) oEsirRaBLE {"1oamage [JsuesysTeM |[ ] DEGRADES [_AMAINTENANCE 4
{CJmoury  [lrersoNNeL | [XIRESTRICTS [_)SYSTEM PERFORMANCE ;{3

(X oeLAvs (T} FLIGHT/MAINT ENANCE e

(None) - - CREW EF FECTIVENESS :

one :

AMPLIFICATION/OTHER

_

&
SER CONTACT (Namo and grade) ORGAN!ZATION (Office Symbol) OUTY PHONE A "E

1.E. KIRKPATRICK, 6510TGH 72695 g

PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE " OATE ,:

’,54 S 2/1 St 2 Nov 72 -1

FRANK N. LUCERO, GS-13 . N AL | Y 4

PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DATE 5

GEORGE P. LYNCH, JR., Major, USAF \>///¢:?2, . 5 - ‘é

Director, A-X Joint Test Force SN AN S A AN - A
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A-X PROTOTYPE v EPORT (SER SERNOMBER™) BArE

- 0 SYSTEMS EVALUATION REPORT ) 10-12-8 2 Nov 72
RELATED SER NUMBERS VEHICLE TYPE | VERICLE SERIAL NO(S). TEST LOCATION

‘ A-10A 71-1369/-1370 AFFTC

[MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONERNT PART HO./ SERIAL MO,
Oxygen/47000 LOX Sys/47C00 N/A

DEFICIENCY

Unacceptable location of oxygen overflow vent.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continuo on separate page if necessary.)

The overflow oxygen vent is located approximately twenty-three (23) inches aft of the
nose gear strut. The distance from the overflow vent to the ground is approximately
four ?4) feet. When liquid oxygen is serviced with the converter installed, the
overflow liquid blows on the nose strut and nose gear tire. Both the nose strut and
tire have grease and oil on them. If oxygen is permitted to mix with flammables such as
grease and o0il, the result can be highly explosive with possible loss of Air Force
equipment and personnel.

LOCAL ACTION
None.

RECOMMENDATION  The gverflow oxygen vent should be relocated or the existing end should
be threaded so an extension piece of tubing can be attached during servicing. This
will allow the overflow liquid to vent into a drip pan or suitable container. This
problem should be addressed on the prototype and full-scale develonment aircraft.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[Z7) FUNCTIONAL {Jors X1 oesien [CIMATERIEL {Jac [Omanr  [CJRELIABILITY [ ]esTE

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD—882) CATEGORY
i Cu %) manoa TORY *Jcoss -—-[ﬁ] VEHICLE [__'%pnsvsms ~{AJ mission
TR Thv ) oESIRABLE [ oAMaGe « [JsuesysTeM | [N} DEGRADES ~—{L] MAINTENANCE
() NJuRY ~—~{YJ PERSONNEL | [T RESTRICTS [_]SYSTEM PERFORMANCE
Cloewavs BRI OMNSE

AMPLIFICATION/OTHER

GUTY PHONE y

SER CONTACT (Namo and grade) ORGANIZATION (Oftice Symbol)
D. PERSON, TSgt 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE ) DA I'E.
. 2 Ne
FRANK N. LUCERO, GS-13 Foedh N Fcceas 2Ny 72

PROJECT MANAGER (Typed/printod name and grade) DATE

SIGNATURE
GEORGE P. LYNCH, JR., Major, USAF )(;7 , .
Director, A-X Joint fest Force (o —ﬁﬁ¢:«/€ff)L/A] Iy 7 L

AFFTC3®, 2 133
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Poor access to top of fuselage.

SER NUMBER DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-13-9 2 Nov 72
LATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. =
Airframe/11000 Center Fuselage/11C00 N/A
DEFICIENCY

fuselage (current practice).

be damaged.

DEFICIENCY CIRCUMSTANCES, 'DESCRIPTION/CAUSES (Continue on separate page il necessary.)

Preflight, postflight, engine change and other normal maintenance requires maintenance
personnel to have access to the top of the fuselage.

this is to put one foot into the engine intake 1ip and climb up onto the top of the

The engine intake 1ip is not intended to be a foot hold
and any foreign objects on the bottoms of their shoes could be drawn into the engine.

In addition, the structure on the intake 1ip is not designed as a foot hold and could

The only way they can achieve

LOCAL ACTION

None.

RECOMMENDATION

Recommend a channeled out step be designed on each side of the fuselage forward of the
intake lip to aid in access to the top of the fuselage.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

ClinuuRy

(] PERSONNEL
() oELAYS

(Tl ResTRICTS

1 runcTioNAL {Joes (X] oeston CwaTerIEL Jeac CImamnT [ reviasiLITY ClrsTE
SAFETY HAZARD CODE CORRECTION POTENTIAL KAZARD MISSION IMPACT
(MIL ~STD-382) CATEGORY
Ch It MAN DA TORY LOSS VEHICLE ClPrevents [ Mission
Om v { 7] oesiraBLE DAMAGE sussysTeM | X DEGRADES

"] MAINTENANCE

{A1SYSTEM PERFORMANCE
[C] FLIGHT/MAINTENANCE
-J CREW EF FECTIVENESS

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade) ORGANIZATION (Olfice Symbol) BUTY PHONE

D. PERSON, TSgt 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE n DATE

’ )
' ( e i 2 Nesw 72 g
FRANK N. LUCERO, GS-13 'fw/w"k N Socers =
PROJECT MANA GER (Typed/printed name and grade) SIGNATURE (‘) K DATE
GEORGE P. LYNCH, JR., Major, USAF A /?_ s - , .
Director, A-X Joint Test Force 1:3555 - ’”“"{;//’] DASey 72
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SERNUMBER  J BATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-14-10 6 Nov 72
[RECATED SER NUMBERS VEHICLE TYPE | VEMNICLE SERIAL NO(S). TEST LOCATION
A-10A I 71-1369/-1370 AFFTC
JWATOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Instruments /51000 Flight Instr/51A20 N/A
DEFICIENCY

Highly vulnerable location of pitot tube to maintenance activities

o

Skl Y-
2t o 5
* s e JA

i

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CYSES (Continue on separate page if necessary.)

The pitot tube is located just forward of the right hand avionics bay containing

the SAS computer. To gain access to the SAS computer a ladder must be used; however,
caution must be taken that the ladder rails straddle the pitot tube but do nct strike
jt. Caution must also be used that the ladder rung does not hit the tube. After

the ladder has been set properly against the aircraft it is still possibie for
personnel to step on the pitot tube while performing maintenance in the SAS bay.

LOCAL ACTION

None.

RECOMMENDATION

access to the computer be placed in a different location

If feasible, the pitot tube should be re-located in a less vulnerable area, the SAS
computer located in a position that will not require working near the pitot tube or

.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

(2] FuncmionaL (Jops [Xloveston [ JMATERIEL  []QC K IMAINT

I revciamtiry {jpsTe

FRANK N, LUCERO, GS-13

! SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
160 (MIL—STD-382) CATEGORY
b Ch yayl (I manoAaTORY Loss VEHICLE PREVENTS |} MissioN
15 Clm Jwv [] cesiraBLE DAMAGE SUBSYSTEM DEGRADES.. {A] MAINTENANCE
CJnsury [ )PersonNeEL | [} RESTRICTS /A]SYSTEM PERFORMANCE

’ LIGHT/MAINTENANCE

A A oeLavs [ ER IR N TSs
ALY AMPLIFICATION/OTHER
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i SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) BGTY PHONE |
1 E.R. WICKENBERG 6510TGH 72695
ivg PROJECT ENGINEER (Typed/printed name end drade) SIGNATURE DATE

5 ’
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S "$ER NUMBER “OAE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-19-11 10 Nov 72
ELATED SER NUMBERS VEHIGLE TYPE | VEHICLE SERIAL NO(S). TEST LLOCATION
A-10A _71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUT Foprward, Center |COMPONENT PART NO./ SERTAL NO.
Airframe/11000 Aft Fusciage/11A00,11C00,T1EQ0  N/A
DEFICIENCY

Unacceptable nylon straps retaining lower fuselage access doors

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato pago 1f necessary.)

The A-10A aircraft utilizes nylon.fabric straps to retain some of the fuselage access
doors while they are in the open position. While this configuration is
in the hangar or in a “no wind" condition, the doors could swing and whip around
causing damage to the doors and fuselage in windy conditions.
couid be encountered when the straps get wet in cold weather. They can
causing damage to the straps and attachment components during movement of the doors.

satisfactory

Further difficulties

become frozen

LOCAL ACTION
None.

RECOMMENDATION

Conventional hinges should be used.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

T FuncTionAL TYoes Y, oeston CImaTERIEL ec (I maint {TIRELIABILITY [TipsTE
SAFETY HAZARD CODE Cg:‘:g:g:g" POTENTIAL HAZARD MISSION IMPACT
(MIL —STD~882)
O Xju {")manDATORY {")ross X venicLe [LJPREVENTS |~ Jmission
O Chwv ) oesirasLE [ Noamace [“YsussysTem i ]DEGRADES | Y MAINTENANCE
C3mnouRy  [JPERSONNEL | TRESTRICTS [ |SYSTEM FERFORMANCE
. 'MAINTENANC
(4] oeravs P RS e CaiNess

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade)

ORGANIZATION (Oftice Symbol)

OU FY PHONE

B.E. FOX, GS-9 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and jrade) SIGNATURE DATE
’ K \( 7
FRANK N. LUCERO, GS-13 'K""‘\"‘XLM' oo 3 Nes 72
DATE

Directar, A-X doint Test Fgrce
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PROJECT MANAGER (Typed/printed'name and grade)

GEORGE P. LYNCH, JR., Major, USAF
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

e,
SER NUMBER [ OATE

10-17-12 14 _Novy 72
RECATED SER NUMBERS VEHRICLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
[MAJOR SYSTEM/WUC SUBSYSTEM/WUC pC.T & PC-2 COMPONENT PART NO./ SERIAL NO.
Hydraulic/45000 Power Suoply/45A00,45G00 N/A

DEFICIENCY

Inadequate dumping provisions for hydraulic reservoirs

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

The right and left hydraulic reservoir dump valves are actuated by a small cable
routed through a metal tube. This method of actuating the dump valves is not
satisfactory. When maintenance is performed in the hydraulic bay, the reservoir
could be easily dumped accidentally, if tools or lines became intangled in the loop.

LOCAL ACTION
None.

RECOMMENDATION

Safety provisions should be provided to prevent inadvertent dumping. Consideration
should be given to installing a small rod and lever with safety wiring provisions.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

{ZJ FuncTIONAL ors X3 nesionN [CIMATERIEL Tlac CJmamnT T reciasiLiTy Xlpste

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD~882) CATEGORY
1 O CIMANDA TORY {ross (] venicLe Clprevents () mission
m Cw [} oesirABLE [} oamace [ Jsuesystem |{ )} 0EGRADES {[{]MAINTENANCE
CJmoury [T PersoNNeL | [T} ResTRICTs [_}SYSTEM PERFORMANCE
L':J DELAYS ["J FLIGHT/MAINTENANCE
(None) -J CREW EFFECTIVENESS
AMPLIFICATION/OTHER
SER CONTACT (Name and grade) ORGANIZATION (Ollice Symbol) BUTY PAONE
I.E. KIRKPATRICK, GS-11 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE f» DATE
£ RS VS ANov 72
TA P s A )l R S oV
FRANK N. LUCERO, GS-13 AL L T \
PROJECT MANAGER (Typed/printed name and 4eade) SIGNATURE q DATE
GEORGE P. LYNCH, JR., Major, USAF AL s 72
| Director, A-X Joint Test Force LB A7) ) /
- [ 974 ]
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A-X PROTOTYPE SY v SE SERToMacR | BATE
- STEMS EVALUATION REPORT (SER) 10-4-13 I 14 Nov 72
RECATEOC SER NUMBERS VEHIGLE TYPE | VEWICLE SERIAL NO(S). TEST LOCATION '
A-10A 71-1369/-1370 AFFTC
[WATOR SYSTEM/WUC SUBLVSTEM/WUC COMPONENT PART NO.7 SERIAC NO.
Fuel/46000 Fuel Quantity/46C00 N/A
DEFICIENCY

Inadequate fuel quantity indicating system

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

The fuel quantity indicating system in the cockpit consists of a single needle
indicator, a digital counter type indicator and a fuel display selector switch. The
pilot must move the selector switch to each individual tank position to display the
fuel quantity on the indicator. The selector switch has eight positions: L MAIN,
R MAIN, L WING, R WING, L EXT, R EXT, C EXT and TOT MAIN. The digital indicator
indicates total fuel continuously. The selector switch must be rotated to seven
different positions to check the fuel status of each tank. Since external fuel
tanks are not carried on the prototype, only four positions must be checked during
the AFFE test missions. However, the pilots find that it is time consuming and
difficult to adequately monitor the status of the fuel system. The indicator does
not contribute to early recognition of problems with fuel feeding, or loss or
imbalance. Upon recognition of a problem, fuel checks must be made frequently.

The time consumed on fuel checks detracts from mission effectiveness. This is
particularly evident in high pilot workload missions such as weapons delivery.

LOCAL ACTION
None.

RECOMMENDATION

The indicator should incorporate a two-needle system with one needle labeled LEFT and
the other RIGHT. Consideration should be given to providing the selector switch with

the following positions: (1) L/R MAIN, (2) L/R WING, (3) L/R EXT, (4) C EXT. Selecting

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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{1 FuNcTIONAL Yl ops () oesiGN TImaTERIEL Tlec  {_JmMamnT {C)reviamLiTy [TiesTE
SAFETY HAZARD CODE CORRECTION POTEN TIAL HAZARD MISSION IMPACT
(MIL~STD-882) CATEGORY

T W {TJmaNDATORY “uoss {7 venicLe (Z1PREVENTS X missron
T v [’_'_i DESIRABLE (") oamace {Jsuesystem | X} DEGRADES MAIN TENANCE
{Tjwosury [C)rersonNet | [{IRESTRICTS | ]SYSTEM PERFORMANCE
{{JoetAys {{] ELIGHT/MAINTENANCE
(None) = CREW EF FECTIVENESS

AMPLIFICATION/OTHER

SER CONTACT (NNamo and grade)

ORGANIZATION (Office Symbol)

DUTY PHONE

GEORGE P. LYNCH, JR., Major, USAF
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Director, A-X Joint Test Force

R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and grado) SIGNATURE DATE
FRANK N. LUCERO, GS-13 > - O
PROJECT MANAGER (Typod/pnntod name and grude) SIGNATURE DATE
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RECOMMENDATION SER NUMBER 1C-4-13 CONTINUED:

A iRINE RO 1
S

- the C EXT should cause both needles to overlay to read centerline external
tank fuel. The digital counter should be retained to indicate total fuel
onboard. Incorporation of this type of fuel system would allow the pilot
to monitor the left and right tanks at all times and also monitor total =
fuel without any switch action required. The other tanks could be checked
with half the switching action required in the prototype aircraft. In
addition, the elimination of the TOT MAIN position would reduce the maximum
scale required which would allow the size of the indicator to be reduced,
if desired.
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Poor location and actuation of throttle friction contrel

A-X PROTOTYPE SYSTEMS EYALUATION RE (SER) SER HUMBER o
- ALUATION REPORT 10-21-14___| 10 Nov 72
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERAL NC(S). TEST LOCATION
10-22-15 A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/Wu = SUBSY3ITEM/WUC COMPONENT PART NO./ SERIAL NO.
Cockpit & Fuselage/12000 Cockpit/12A00 N/A
DEFICIENCY B

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necossary.)

quadrant, adjacent to the flap control. This is a once-a-flight adjustment control
under normal conditions and occupies much valuable space, particularly by crowding
the flap control too close to the throttles reducing flap control accessibility

(see SER 10-22-15). In addition, the present adjustment of the throttle friction
lever eliminates its effective use, i.e., a very small increase (forward movement)
of friction setting will render the throtties unmanageably resistant to movement.
Most pilots have been setting the control at or close to the lowest friction setting
(full aft). Thus, the vast majority of lever displacement (travel distance) is
never utilized.

The lever type throttle friction control is located on the outboard side of the throttﬂ

-

e nlE
TOAREC TN TR

4’,““\‘:""

LOCAL ACTION

None.

RECOMMENDATION (1). The throttle friction control should be removed from the throttle
quadrant proper (IAW DH1-3, DN2D5, para 1.3.3). Consideration should be given to loca-
ting this laver on the inboard side of the 1eft console, if feasible, or any other suit-
able area at the periphery of the left console (see DH1-3, DN2D6, para 5). (2) The band

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

] FuncTiONAL {Tjops [ neEsion CImaTeriEL Clac  [Tmant  [T}ReuiasiLivy [Ty PSTE

SAFETY HAZARD CODE CORRECTION I FOTENTIAL HAZARD MISSION IMPACT
(MIL =STD~382) CATEGORY

X e {CJManDATORY T Juoss (-] vewcLe {"ipReveNTs | JMmission

Cm Oiv (X) oesirasLE T Joamace {isuesystem |{ ] 0EGRADES { JMAINTENANCE

[C)nsury (] PeRsoNNEL | [{1RESTRICTS [ | SYSTEM PERFORMANCE

RANK N. LUCERO, GS-13

- ¢ FLIGHT/MAINTENANCE
(None) (JoeLays DU EARA AR
AMPLIFICATION/OTHER
SER CONTACT (Namo and grado) ORGANIZATION (Oflice Symbol) DUTY PHONE
D, BRIDGES, JR., Captain 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and geade) SIGNATURE DATE

{ch/\_ y\ . ijxa»gﬁ_u'r: > ND\J T

PROJECT MANAGER (Typed/printed name and grrde) SIGNATUR/’ DATE

GEORGE P. LYNCH, JR., Major, USAF
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RECOMMENDATION SER NUMBER 10-21-14 COWTINUED:

- width of desirable friction level should be adjusted to provide the pilot
greater discrimination in his selection of throttle friction.
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SER NUMBER DATE

- Y SER
A-X PROTOTYPE SYSTEMS EVALUATIOM REPORT (SER) 10-22-15 14 Noy 72

[RECATED SER NUMBERS VENICLE TYPE | VEHICLE SERIAL NO(SL TEST LOCATION
10-2-1, 10-21-14 A-10A 71-1369/-1370 AFFTC
aiorsvstenmoe SUBSYSTEM/WUC ] ight Controls ,|COMPONENT FART NG./ SERTAL NO.
Flight Controls/14000 Cockpit/1£A0i) N/A
DEFICIENCY

Poor location and mode of actuation ¢f flap cont.ol

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Coatinue on separate page tf necessary.)

The relative position of the flap con.rol and throttles restricts accessibility to
the flap lever particularly with thro=tles set at IDLE. On several occasions, the
throttles have been accidentally moved when the pilot reached for the flap control.
Although pcrt of the problem has beer. attributed to poor throttle quadrant design

(see SER 17-2-1) it is compounded by the unnecessarily large control displacement
required to activate the flaps tc their full up position. Moreover, close proximity
of the flap lever to the throttles restricts safe and convenient access. Additional
actuation difficulty is encountered because the flap lever detents are poorly defined.
The pilots must crosscheck the flap indicator and search for the proper position of
the flap lever to obtain the desired flap travel.

LOCAL ACYION
Extreme care by pilots when the throttles are at IDLE.

RECOMMENDATION (1) The flap lever displacement (travel distance) should be decreased by

at least 50 percent, relocating the full up position further aft (at approximately the
center pesition of the throttle quadrant). (2) The flap control should be placed
further outboard from the throttles as required by DH 1-3, DN 2D5, para. 1.2. and 1.3.

RECOMMENDATION/DEFICIENCY CLASSIFICATION ANC MISSION IMPACT

] FuncTioNAL Cloes i oesion fTIMATERIEL TMaec  [CImamny  [C]ReciABILITY Xirsve

SAFETY HAZARD CODE CORRECTIUN POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-382) CATEGOR"
Ch A X wanoavory Jjross X} vericLe {TYpPrevents  {Jmission
Ciwm v ] DESIRABLE (Y] oamace [ JsuasysTem |{_} DEGRADES {  jMAINTEMANCE
{dimaury  TjeersonNeL | XTIRESTRICTS [ }SYSTEM PERFORMANCE
Cloevavs X EREV EFFEETVANESS

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade) ORGANIZATION (Offica Symbol) DUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and irade) SIGNATURE ~ OATE
e 4 ” 1 .« ™) ! N.O\‘ 7 l
FRANK N. LUCERO, 65-13 oot N oo 4
PROJECT MANAGER (Typed/printed nasie and feinde) SlGNATU} DATE
GEORGE P. LYNCH, JR., Major, USAF Q;? A e 7
| Director, A-X Joint Test Force | ><7” ,/2"’C 'A) \ 1Y reon 72
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RECOMMENDATION SER NUMBER 10-22-15 CONTINUED:

This can be accomplished in conjunction with relocation of the throttle
friction lever (see SER 10-21-14). (3) Flap lever detents should be
designed and calibrated to provide positive and accurate lever movement
to specified detents for each standard flap setting (takzoff, landing,
maneuvering, etc.).
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“*] SER NUMBER | Of °E
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) ] 10-16-16 10 Nov 72
PRECKTED 5ER NUMBERS VEHICLE TYRE | VERICLC SERIAL NO{S). TEST LOCATION
A-10A_ 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO.7 £ #TAT NO. -
Flight Controls/14000 N/A

CEFICIENCY

Poor material utilized in flight control structures

DEFICIENCY CIRCUMSTANCES/DESCRIFTION/CAUSES (Continue on sepatate page if necessary.)

Honeycomb sandwich construction is used for many of the component parts,such as flap
trailing edges, wing trailing edges, elevators, rudder and speed brakes. The core
material is NOMEX which is equally as difficult to repair in the field as the
aluminum core. Satisfactory field repair for honeycomb is practically non-existant
except for repair of minor punctures and dents. Field repair for honeycomb is almost
always a matter of removing and replacing the part, leaving the repair to "depot
levei repair and facilities." In view of the specialized close air support mission,
of the A-X and the possible resultant damage from ground fire, a stockpile of
honeycomb parts would have to be maintained ac field level facilitiec.

LOCAL ACTION

None. |

RECOMMENDATION An engineering study or review should be conducted on the setection of
materials to include the following aspects: (1) The use of stress corrosion susceptible
alloys and heat treats should be avoided wherever possible. Consideration should be
given to the use of material, such as 7075-T73, instead of 7075-T6. If 7075-T6 is used,

positive stress corrosion control methods are mandatory. (2) The use of honeycomb
RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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2
"] FuncTIONAL CYops Y} oEsion [TIMATERIEL fJac K maNT [CJreviasitaty [Tlesye ’”
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT 3
(MIL=STD-882) CATEGORY i
o Cn [CImanoAaTORY {Juoss ] venicLe {T)prevenTs | Jmission B
Om Ow [:)a DESIRABLE T Joamace ([CJsussvsTeM |{] OEGRADES [X]MAINTENANCE 2,
CJwmsury  [C]PERSONNEL | [_] RESTRICTS [ |SYSTEM PERFORMANCE 2
) ) oELAYS [ ] FLIGHT/MAINT ENANCE 4
A CREW EF FECTIVENESS 4
(None) ¢
AMPLIFICATION/OTHER 3
SER CONTACT (Name and grade) ORGANIZATION (Oflice Symbol) DUTY PHONE £
B.E. FOX, GS-9 6510TGH 72695
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE §
= . .
; " ,;1 AL Nov 72 .
FRANK N. LUCERO, GS-13 '{)M L )l' i 1
PROJECT MANAGER (Typed/printed name and geade) SIGHNATURE OATE
GEORGE P. LYNCH, JR., Major, USAF %(<? . > ) g |
. I3 - v ¢ ¥
Director, A-X Joint Test Force o h~”¢f;«,c,z/}/ \ Moy, < O i
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sandwich construction should be avoided except where cost and/or weight
advantages outweigh the problems associated with field repair.

RECOMMENDATION TO SER NUMBER 10-16-16 CONTINUED
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

SER NUMBER “DATE

-
Ses s
P

,": S

10-24-17 14 Nov 72
CATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S), TEST LOCATION
_ A-10A 71-1369/-1370 AFFTC
[MAJOR SYSTEM/WUC Cockpi t & FuseBsYSTEN/WUC COMPONENT PART NO./ SERIAL NO.
lage Compartments/12000 Canopy/12€00 N/A

DEFICIENCY

Bifficult ingress to cockpit with parachute on

pilots.

This has

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page il necessary.)

It is almost impossible for the pilot to enter the cockpit while wearing a parachute
without it snagging on the open canopy frame.

been noted by all A-X JTF

Zm

e

Y925

LOCAL ACTION
None.

RECOMMENDATION

The capability to open the canopy an additional 4 - 6 inches should be provided, as
required by DH 1-3, DN 3L1, para. 4.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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) FuncTIONAL [y)ors fy ] OESIGN (CIMATERIEL Toc CImainT ) reviasiLITY [C)este
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD-382) CATEGORY
o Cn {T)MANDATORY {ross {TJ veHicLE {TjprevenTs [T Mission
Cimn O @ DESIRABLE {TJoamace [TJsussysTEM |[] OEGRADES [_]MAINTENANCE
CHmsury  [Jrersonnel | [XI REsTRICTS [_]SYSTEM PERFORMANCE
{7 oeravs [ ] FLIGH T/MAINTENANGE
(None) X} cREW EF FECTIVENESS
AMPLIFICATION/OTHER
SER CONTACT (Namo and grade) ORGANIZATION (Ollice Symbol) DUTY FHONE
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SER NUMBER | DAYE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT

(SER)

10-25-18

9 Nov 72

[MAJOR SYSTEM/WUC

VEHICLE TYPE

A-10A

ELATED SER NUMBERS

VEHI{CLE SERIAL NO(S).

71-1369/-1370

TEST LOCATION

AFFTC

SUBSYST

EM/WUC

Power Plant Installation/290);

Q__Engine Instruments/29L00

COMPONENT PART NO./ SERIAL NO.

N/A

DEFICIENCY

Difficulty in interpreting fan tachometer readings

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page Il necossary.)

The fan tachometers are read in units of actual rpm (X 1000), calibrated from 0 to 8
with an expanded scale above 6. Pilots are trained to make power performance and contro
decisions on the basis of the proportion (percent) of total available rpm needed. To
Tend meaning to actual rpm values, pilots must learn their relation to the upper limit
value, whatever it may be for a particular system. Percent rpm values are applicable
across all systems and interpretation is a simple matter, once learned. The system-
specific nature of actual rpm values creates an additional and unnecessary learning
task. Modification of an integral subsystem (e.g., engine or engine component) may
change the upper limit rpm value, necessitating a reinterpretation of actual rpm values.

LOCAL ACTION

None.

RECOMMENDATION The fan tachometers should employ percent rpm units in preference to
actual rpm units in order to facilitate operator understanding with minimum effort and
delay as noted in DH 1-3, DN 2C1, para. 1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

{77 FuncTIONAL ()} ops {T} oesin CIMATERIEL Oac CImamnT [ reutasiLiry [_lpsTE
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL—-STD-882) CATEGORY
X Cu {_JMANDATORY Juoss () venicLe (C]PReEvENTs [T} Mission
TCwm Cv [y) oesiraeLE [ oamage ({_)suBSYSTEM {X] oEGRADES [_]MAINTENANCE
Cmmsury  [CJrersonner | [} RESTRICTS [_}SYSTEM PERFORMANCE
r] DELAYS [— ] FLIGH T/MN'T"EN;ANGE
(None) e X CREW EFFECTIVENESS

AMPLIFICATION/OTHER

SER CONTACT (Name and grade) ORGANIZATION (Oftice Symbol) DUTY PHONE

A. BARNES, Captain 6510TGH/TAC 73891
PROJECT ENGINEER (Typed/printed name and grade) SI.gJATURE . \ DATE
) S >Nev 77
FRANK N. LUCERD, £5-13 Frandh N Scare Ny 72
DATE

PROJECT MANAGER (Typed/printed name and grade) SIGNATUR
1 g2

€
i & .
GEORGE P. LYNCH, JR., Major, USAF P /{: /4 NP 1)

[ Director, A-X Joint Test Force
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Functional inadequacy of the attitude indicating system

SERNUMBER  [Oh ¢E€
A-X PROTOTY.PE SYSTEMS EVALUATION REPORT (SER) 10-5-19 []0 Nov 72
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Instruments/51000 Flight Instruments/51AQ0 N/A
DEFICIENCY

]

R RSy o MR ST Y N e Ty e S TS AP e

was apparent throughout Task I.

eliminated the problem.

during weapons delivery.

delivery missions.

rapidly to the straight and level attitude.
to fly the aircraft in the straight and level attitude and depress the fast erect button|
The fast erect feature realigned the ADI system under conditions where straight and
level flight could be maintained; however, it did not solve the problem and was unusable|
1t would be unacceptable during instrument flignt conditions.
The lack of an accurate and reliable attitude indicating system presented a definite

hazard to flight, especially instrument flight, and degraded accuracy during weapons

degrees was common especially on the weapons delivery missions.
the system became totally inoperative.
system was carried as an open pilot write-up.
made including several changes of the gyro and gyro amplifier.
As an interim solution, a system was installed to erect the ADI
Realignment of the ADI required the pilot

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparste page i necessary.)

The attitude indicating system consistently malfunctioned during flight.
Precession in the pitch and roll axis of up to 30

On several flights

At the start of Task II the attitude indicating
Attempts to correct the problem were
None of these correctiong

This problem

LOCAL ACTION
None.

RECOMMENDATION

A functionally adequate, accurate and reliable HARS should be provided.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

{y) FUNCTIONAL [Jops {7] oesioN {TJmaTerIEL [Tdac  [CJwmamnt [y RELIABILITY {T)psTe
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL—~STD-382) CATEGORY
s {Cn {XImanoATORY [Xross 3 venicre (T)prevents (Y] mission
X)m OOw {_) oesirABLE \'_')9 DAMAGE [} suesysTeM |[y]DEGRADES [ _JMAINTENANCE
[Jinoury [T PERSONNEL JRESTRICTS [ }SYSTEM PERFORMANCE
Closuavs (7] ERIGITMANTENANCE

AMPLIFICATION/OTHER

SER CONTACT (Name and grade)

ORGANIZATION (Ollice Symbol)

OUTY PHONE

R..YECHQUT, Captain 6510TGH 72588
PROJECT ENGINEER (Typed/printed name and grade) S?ATU RE . DATE
\-\-QL \i v S ’:)Nb\l' 71
ERANK N, LUCERQ, GS-13 el N Slens
DATE

PROJECT MANAGER /Typed/printod name and grade)

GEORGE P. LYNCH, JR., Major, USAF
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SER NUMBER ‘DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-15-20 14 Nov 72

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST L‘OCA-noN
___A-10A 71-1369/-1370 AFFTC B}
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Flight Controls/14000 Flaps/14Q00 . N/A
DEFICIENCY

Undesired flap blowback

T A A B PR R el "

e,
L,

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page if necessary.)

5,

Y

Flap blowback occurred when the selected flap position was approximately 20 degrees
and higher and varied with airspeed. The flap handle had to be adjusted continually
to compensate for the change. During one flight, the flap handle was set at the
maximum position (40 degrees). At 100 KIAS, an actual flap position of 35 degrees

was noted and at 200 KIAS, actual positions of 25 and 28 degrees were noted. The flap
blowback was less severe (1-2 degrees) at lower selected settings of approximately

20 degrees. (This report does not refer to the blowback protection system that is
designed to retract the flaps at approximately 230 KIAS to prevent structural damagé.)

A T e SRR BRI,

‘ '{M,\M,Q‘)_’M ] :SE\/\.,O_S:_«_Q LA Nov 72

FRANK N. LUCERQ, GS-13

¥

1

B

. B

LOCAL ACTION ?g

None. p

5 RECOMMENDATION 1

: » . . . . : ¢
: The flap system should be designed so that the actual flap position coincides with the

85 selected setting throughout the approved flap airspeed envelope. ¥

%

¢

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT '§

{1 FuncTIONAL Y)ors ] oesioN CImaTeriEL Cac {Omant O revtasiuity Cleste . g

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT his

(MIL—-STD—882) CATEGORY ?

h X ) MANDATORY CJross [ vexicLe {TlprevenTs [ MiIssioN by

Jm Chwv ) oesirABLE [T} oamage [}sussysTem |[_)DEGRADES {_JMAINTENANCE J

(Jnsury ) PersoNNEL | [X]ResTRICTS [_]SYSTEM PE RFORMAA:&E g

e AINTEN 3 5

(None) T oeeavs K ERIG L EA VN eSS - g

AMPLIFICATION/OTHER %

%

SER CONTACT (Namo and grade) ORGANIZATION (Office Symbol) DUTY PHONE %

T.R. YECHOUT, Captain 6510TGH/TGES 72588 %

PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE 3 N

¥

PROJECT MANAGER (Typad/pllnlodnnm.oandamde) SIGNATURE P . DATE £
GEORGE P. LYNCH, JR., Major, USAF \/g(/ L/ S v {
. Director, A-X Joint Test Force AR ‘\ /s 2 g
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- ' "™ SER NUMBER | DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-18-21 10 Nov 72
ELATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION
. A-10A 71-1369/-1370 AFFTC
[MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Interphone/64000 Intercom Set/64A00 N/A

DEFICIENCY

Poor access to intercom headset cordage

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES ¢Continue on separato page it necessary.)

Access for replacement of the ICS headset cordage is very poor. The cordage is

routed along with a wiring bundle down behind the ejection seat to a quick disconnect
cannon plug. Removal of the seat would be required to gain access to the cannon plug.
This would increase the removal/replacement frequency of the seat which is unsatis-
factory because of the explosive devices installed. Although ICS cordage failures
have not been a problem on the A-X prototype aircraft, a high failure rate has been
noted on other aircraft by maintenance personnel assigned to the A-X Joint Test Force.

LOCAL ACTION

None.

l RECOMMENDATION
A quick disconnect cannon plug should be mounted in the cockpit area on the bulkhead
to the right and aft of the ejection seat. Access to the plug should not require

removal of the seat.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

{-] FuNcTIONAL [Jors [y} oesion COmareRriEL [Joc  {{Imant CJ reviasiLiry [_]psTE

SAFETY HAZARD CODE CURRECTION POTENTIAL KAZARD MISSION IMPACT
(MIL-STD-862) CATEGORY
n Xin {X]ManDATORY CJuoss ) vewmcre {C)prevents  [CJmission
Cm Cw {_J oesiraBLE % DAMAGE % sussystem | (Y] DEcrRADES [S MAINTENANCE
INJURY PERSONNEL | [ ] RESTRICTS SYSTEM PERFORMANCE
Cloewars RS TAMETIE

AMPLIFICATION/OTHER
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H i e
‘; A-X PROTOTYPE SY S EVALU N SER B oAE ‘ %
;, RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S), TEST LOCATION ; - ‘
I A-10A 71-1369/-1370 AFETC b3
?3 . MAJOR SYSTEM/WOC SUBSYSTEM/WUCDC . 18PC~2 1ndica~|COMPONENT PART NO./ SERIAL NO. o 2
i Hydraulic Power Supply/45000 ting & Warning Sys/45E00,45L00 H/A Lo
g‘i DEFICIENCY Co
o Difficulty in reading hydraulic pressure gages 4
DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page if necossary.) 2"

Two hydraulic pressure gages, one for each power system, are located on the far right ?

side of the instrument panel. They are calibrated in thousands of pounds per square g

inch (psi), ranging from 0 to 4 (psi X 1000). The scale begins with 0 at the 6 4

o'clock position and ends with 4 at the 10 o'clock position, as shown in the following 4

figure. This results in utilizing only one third of the entire gage face. Due to the e

combination of location, size (1 inch diameter), parallax, and inefficient use of o

the gage face, these indicators are extremely difficult to read. 1%

I

o aams, T
o e A
SR SCHE

B

LOCAL ACTION

e
5

$o

g,

None.

RECOMMENDATION (1) The hydraulic indicators should be enlarged in relation to the view-
ing distance in accordance with DH 1-3, DN 2C1, para. 2.1. At present, these indicators
are the smallest gages in the cockpit but entail the greatest viewing distance. (2)
The production gages should allow for offset viewing to alleviate the effects of
RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
(T} FuncTiONAL [Jops  [y]oEsiGN  [TJMATERIEL [ac  [Omaint  {TJRreviasiLivy {_}PsTE

. o]

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD—882) CATEGORY

wL Cu [CIManDATORY {Jross {J venicre {"lPrevents [T Jmission

Ciwm Chv ['_‘3 DESIRABLE T Joamace [[JsuesysTeM |[ ¥} DEGRADES [_} MAINTENANCE

PLIRNERTIT WSS ST R A TRED S SN

Cimsury  {TJPersonNeL [ [_IRresTriCTs [_]SYSTEM PERFORMANCE

(lome) [loeavs () ERISHTAAMTSUANSE

AMPLIFICATION/OTHER ,g,}

]

SER CONTACT /Namo and grade) ORGANIZATION (Office Symbol) OUTY PHONE ) j

R.F. ARD, Captain 6510TGH/SGUM 72588 A

PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE 4

4 ’ > 5 ) . o

: L b Phress |t Mo T2
FRANK N. LUCERO, GS-13 : ) =

PROJECY MANAGER (Typed/printed name and grade) SIGNATURE R DATE ‘ ,;

GEORGE P. LYNCH, JR., Major, USAF /'%é: ya - . 4
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RECOMMENDATION SER NUMBER 10-23-22 CONTINUED:

i

5

L parallex in accordance with DH 1-3, DN 2C1, para. 2.3. (3) The entire 360

! degrees of gage face should be utilized for scale display, as shown in 'the
following figure. This would afford greater accuracy of reading, including
a more positive recognition of direction and rate of changes, which are
often the first indication of ensuing hydraulic failure.
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SER NUMBER | DATE

A-X PROTOTY!’E SYSTEMS)EVALUATION REPORT (SER) 10-27-23 |13 Hov 72

RELATED SER NUMBERS VEHICLE 'l"YPE VEHICLE SERIAL NO(3). JTEST LOCATION
A-10A 71-3169/-1370 AFFTC
MAJOR SYSTEM/WUC 51)BSYSTEM/WUC Inter-ior COMPONENT PART NO./ SERIAL NO.
Lighting System/44000 Lighting System/44C N/A
DEFICIENCY

Incompatibility of interior lighting with task requirements

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necossary.)

Armament panel lighting is controlled by the CONSOLES rheostat control on the interior
lights control panel. There is no provision for adjustment of armament panel Tighting
independent of left and right console lighting. During night bombing runs where target
detection is by nature a difficult task, any and all sources of 1light can be held to

an absolute minimum. Although armament panel lighting is essential for a night bombing
mission, there is no operational need for sumultaneous console lighting. In addition,
during night instrument flight when console lighting is required, illumination of the
armament panel is purposeless, distractive, and wasteful of lamp 1ife.

LOCAL ACTION

None.

RECOMMENDATION Compatibility of lighting with task requirements should be accomplished 1n
accordance with MIL-STD-1472A, para. 5.8.2. A separate rheostat should be provided to
control independently the intensity of the armament panel lighting.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

] FuncTIONAL {(Y)oprs {{] pESIGN [CIMATERIEL Mac CluamT C)reviasiry [Ylpste

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL—STD-882) CATEGORY
R Jn {{JManDATORY {Juoss O venicre {Z)pPrevents ] mission
Om Chv [} oesiraBLE [Tloamace [CJsuesysTeM |{_] DEGRADES [ ] MAINTENANCE
Clmvsury  TjrersoNNel | [[XResTRICTS [_]SYSTEM PERFORMANCE
{JoeLsvs (T ELIGH T/MAINTENANCE
(None) -1 CREW EF FECTIVENESS
AMPLIFICATION/OTHER
SER CONTACT (Namo and gracte) ORGANIZATION (Office Symbol) OGTY PHONE
A. BARNES, Captain 6510TGH/TAC 73891
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE . OATE
J) v (l SE\M \3 N ¢ 7 L
v s e o
FRANK N. LUCERQ, 6S-13 —A QL T S S v
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE . ~ DATE
GEORGE P. LYNCH, JR., Major, USAF A b s T 2
Diyector, A-X Joint Test Force _ g\ (g7
yu
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X - i (SER) SER NUMBER DA E I‘

A-X PROTOTYPE SYSTEMS EVALUATION REPORT A B4 ; 2%

: ~ 110-36-24 |13 Nov .72 2
ELATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NOIS), TEST LOCATION &
L 1 A-10A | 71-1369/-1370 AFFTC LE
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO / SERIAL NO. - '?;.';
- Cockpit & Fuel/12000 Cockpit/]12A00 ; N/A .. 7
DEFICIENCY 3
3

Lack of labeling of release mode control Z
- 3%
DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page il necessary.) %
td

The release mode control is a discrete rotary selector switch on the armament section f
of the instrument panel. It is a multiple position switch with all positions except !
OFF labeled. Lack of an OFF 1abel can result in selection of an undesired position. 33
N "<.ﬁ

)

K5

i

i

i

ol

. 44

v

-

£

LOCAL ACTION 7;‘
X

None. 5
S¢é

RECOMMENDATION ;;?
A1l positions of the release mode control should be appropriately Tabeled in accordance ’ &
with AFSC DH 1-3, DN 2D4, para. 6.5.2. ?;
il

. RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT 5:5

{T7] FuNcTIONAL {Jors {X] oesiGN CImMaTERIEL Tdac  [CImamwt  {TJReELiABILITY Xieste ,;
SAFETY HAZARO COOE CORRECTION POTENTIAL HAZARD MISSION IMPACT A
(MIL-STD-882) CATEGORY ,%
A Cu A ManDATORY {_Jross {1 venicLe {T)rreEvENTs [Jmission f:
Cm (Y {T oesiraBLE ) oamace [“JsuesvysTem |[Y) DEGRADES [_}MAINTENANCE &
CJinsury [ PERSONNEL E)_%nasmlcrs [T}sysTem PERFORMANCE 2

D DELAYS r] FLIGK T/MAINTENANGE &

(None) CREW EF FECTIVENESS %

AMPLIFICATION/OTHER 3
e d

SER CONTACT (Namo and grado) ORGANIZATION (Oflice Symbol) lDUTY HON g’
R.D. BRIDGES, JR., Captain 6510TGH 72491 2
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE E
1 o '72_ . ]

ik\ﬁ% 3 Nois 7 i

FRANK N. LUCERO, GS-13 ‘f/wwdﬂ— “
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE/ . OATE -’é
GEORGE P. LYNCH, JR., Major, USAF . . ) o
. . \ , ’, ', N 2
Director, A-X Joint Test Force pd N A e /‘- / ’\ S e 2 ;
FORM N ! 4

154 AFFTC a5672 2 %
3

]

R T ‘a- *(.n i .
A D R DR e nw,immmm IRTIE ST S e T AL L s S Zon aTek 1 Aot g




- - SER'NDMBER | DAYE
A‘-'-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-31-25 1. Nov 72
JRECKTEG SER NUMBERS VERICLE TYPE | VEWICLE SERIAL NO(S), TEST LOCATION
A-10A 71-1369/-1370 AFFTC -
MAJOR SYSTEM/WUC SUBSYSYEM/WUCT COMPONENT PART NO./ SERIAC NO.
Cockpit & Fuselaqe/12000 Cockpit/12A00 il/A

DEFICIENCY

Poor location of the external lights control panel

tasks.

failure.

internal lights control panel.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES ¢Continue on separata page if nocessary.)

The external ligh:s control panel is located on the right console and aft of the

In this location, it is extremely awkward during
flight to see the settings of the controls which require adjustment for certain
External light adjustments must be made frequently during night formation
flying and are a useful formation signal device at night when a wingman has radio
Visual inspection of the external Tights controls is the primary source of
feedback to the pilot concerning thejr proper setting.
unnecessary, distractive, and impairs pilot effectiveness.

The difficulty incurred is

LOCAL ACT.ON

None.

RECOMMENDATION

Locations of the exterior and interior lights control panels should be reversed.
would permit easier visual inspection of external light control settings.
light controls need not be seen to be properly adjusted since intensity is directly

This
Interior

Ary o da— -

obseryable,
RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
] FuncTionaL [Xjors X} cesten T IMATERIEL Clac CImamnT 1 reviasiLiTy XlpsTE
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-482) CATEGORY
h n MANDA TORY {Jross {3 veHicLE {TlrRevents [ mission
Cm v DESIRABLE X] oamace suBSYSTEM | [ X| DEGRADES [_JMAINTENANCE
[CJmosury  [C]PeERsONNEL | [ JRESTRICTS [_1SYSTEM PERFORMANCE
i c LIGHT/MAINTENANCE
L} oELAYs I ) R EFFECRTENESS

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade) [ORGANIZATION {Olfice Symbol) GUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE
A e 72

FRANK N. LUCERO, GS-13 e Y j—*-vc*-*—«. 15> New 7.
PROJECT MANA(.I?-EYR (CTyped‘/]pr!mad name ond ginde) SIGNAT? OATE

GEORGE P. LYNCH, JR., Major, USAF . /-
Director, A-X Joint Test Force < r‘bk')ff"*¢/7 )\ /v il
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SER NUMBER | DATE "
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-32-26 14 iloy 72
TUKYED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO{S). TEST LOCATION )
L . A-10A . 71-1369/-1370 AFFTC
R mvsrewwuc SUBSYSTEM/WUC COMPOHNENTY PART NO./ SERIAL NO.
- Cockpit & Fuselage/12000 Cockpit/12A00 ) N/A
OEFICIENCY

Poorly designed latching device on ram air inlet doors

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES ¢Continue on separate page il necessory.)

Ram air ventilation is provided in the event of ECS air conditioning failure. A
louvéred opening is located on both the left and right forward ends of the windshield
base structure. For emergency ventilation during flight, the inlet door is manually
unlatched and -the aft end is free to rotate inboard, allowing ambient air to flow

into the crew compartment. Operation is routive; however, the latching device must
first be aligned into position by the pilot tc close the inlet door. Difficulty is
continually encountered performing this task arising from the delicacy of manipulation
involved. The time and attention required to close the inlet doors unnecessarily
detracts from effective mission performance. Moreover, prolonged flight with ram

air vents open will subject the pilot to ambient air temperature extremes.

LOCAL ACTION

None.

RECOMMENDATION  Tue yam air inlet doors and latching device should be designed to

function with a minimum of pilot effort in accordance with MIL-STD-1472A, para. 5.14.1.
Consideration should be given to providing inlet doors which are self-latching/locking
when the doors are shut. .

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[ FUNCTIGNAL [Jops  [yloesion  {Imateriee  [Joc  [Timamt [ JRELAewaTy Y} PSTE

156

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSICN IMPACT
(MIL~STD-332) CATEGORY
i Cn { X manoATORY {Jross {1 venmicLe ["IpPrevenrs | Jmission
Om v [} oEsirABLE [_Joamace {T]sussvsTtem LX{ OEGRADES [ _JMAINTENANCE
Cimsury  [CjPersoNneL | { ' ResTRICTS Y }1SYSTEM PERFORMANCE
: {_JoELAYs {y ] FLIGHT/MAINTENANCE
(None) - X} CREW EF FECTIVERLSS
AMPLIFICATION/OTHER
SER CONTACT (Namo end grade) ORGANKIZATION (Qtfice Symbol) OUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE S OATE
. 1 > i . . . \‘. 5 -? a
aamxwa ;;b¢b~ 15 New
_FRANK N. LUCERO, GS-13
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: ) ’
. H . ~ . 7 ’ -
GEORGE P. LYNCH, JR., Major, USAF LK e A Slpe i 72
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

48 SER NUMBER [‘57«\'5

10-35-27 15 Hov 72
& RELATEO SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION
A-10A | 71-1369/-1370 AFFTC
: . MAJOR SYSTEM/WUC SYUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO,
4 Cockpit & Fuselage/12000 Cockpit/12A00 N/A
DEFICIENCY

Poor grouping of primary flight instruments

DEFICIENCY CIRZUMSTANCES/DESCRIPTION/CAUSES (Continue on separate pade i necessary.)

207 IR ¢ ST Bua, KA

The location of the basic four flight instruments (attitude indicator, horizontal
situation indicator, airspeed indicator, and altimeter) are optimum; however, the
location of the vertical velocity indicator (VVI) and the angle of attack (AOA)
indicator are unccceptablu.

rd
The VVI is locaied on the opposite side of the cockpit from the altimeter. This
location increases the instrument cross-check time and makes precision attitude hold
maneuvers more difficult to fly. In sowr~ cases, the VI is excluded from the
cross-check because of the increased time required to reference it. The integration
of the information disrupts the basic cross-check and degrades precision.

The AOA indicator is also too far from the Lasic grouping. In its present localion
it is difficult to read. Parallax causes a partial blanking of the indicator in
the range from approach to stall. An obvious effort must be made to shift the head
and eves to cross-check the indicator; consequently, it is often neglected or dis-
. regarded in the cross-check.

LOCAL ACTION

Hone.
RECOMMENDATION

Considevring the capability of the aircraft to fly missions of long duratian
the lack of an autopilot, and the probability of encountering instrument weather condi-
tions in the low altitude environment, priority on instrument panel space should be
given to produce the most efficient grouping of primary flight instruments. The VVI

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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SAFETY HAZARD CODE CORRECTION POTENTIAL RAZARD MISSION IMPACT
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i Om (Y [C) oesiraBLE T ) oamace [JsuesysTem |{Y] DEGRADES [ ]MAINTENANCE
: COmsury  [C)eersonner [ {_1Rrestricts [T} SYSTEM PERFORMANCE
{7} oeLavs {7] FLIGHT/MAINTENANCE
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SER CONTACT (Name and grade) ORGANIZATION (Oflice Symbol) DUTY PHONE
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RECOMMENDATION SER NUMBER 10-35-27 CONTINUED:

should be moved closer to the altimeter and the AOA indicator should be
placed in the location presently occupied by the VVI next to the airspeed
indicator. Two schemes could be used to provide room for the VVI to be
located next to the altimeter:

(1) Remove the APU instruments from the front panel, rearrange the engine
instrument panel, and place the VVI in the position occupied by the fan
tachometers.

(2) Place the VVI above the altimeter in the position reserved for the
RHAW system. Replace the HUD control panel with the RHAW system. Redesign
the HUD control panel to use the space presently occupied by the AQA
indicator, the fire detect and bleed air leak check button and the fire
agent discharge switch. Remove the fire detect and bleed air leak check
button from the front panel and relocate it on the lower edge of the
caution 1ight panel next to the caution Tight panel test button. This
would improve the functional grouping of light test buttons. Redesign

and relocate the fire agent discharge switch to the edge of the glareshield
between the fire handles. This would improve functional grouping.

The second method is preferred and should be considered since it would
result in a much better arrangement of all switches and indicators. The
following diagram shows the new arrangement which would comply with MIL-
STD-1472A, para. 5.2.1.3.6. and 5.2.1.3.7.
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X PROTOTYPE v SER) SZERRUMBER BATE -
-X PROTOTYPE SYSTEMS EVALUATION REPORT 10-37- 28 14 Noy 72
RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION
A-10A L 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Cockpit & Fuseiage/12000 Cockpit/12A00 N/A
DEFICIENCY

Poor grouping of engine instruments

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page if necossary.)

The engines are primarily controlled by monitoring temperature; however, the engine
temperature indicators are located in the second row of engine instruments. This
position does not facilitate rapid cross-checking of engine indicators.

LOCAL ACTION

None.

RECOMMENDATION

para. 5.2.1.3.9. Consideration should be given to the arrangement shown in the
attached diagram.

The engine instruments should be arranged in accordance with MIL-STD-1472,

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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SAFETY HAZARD CODE CORRECTION POTEN TIAL HAZARD MISSION IMPACT
(MIL~STD~882) CATEGORY
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(Joeravs X ERiSr LAFRERVENESS
{None) CREW
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SER CONTACT (Namo and grade) ORGANIZATION (Office Symbol) BUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
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RECOMMENDATION SER NUMBER 10-39-28 CONTINUED:

LEFT
GAS GEN
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GAS GEN
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SER NUMBER | DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) —] 10-41-29 15 Nov 72
RECATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION )
A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO.7 SERTAL NO-
Cockpit & Fuselage/12000 Cockpi t/12A00 N/A
DEFICIENCY

Poor actuation of speed brake switch

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page 1f necesaary.)

The speed brake switch is a three position switch with the center position being
OFF. The switch throw is too short and the position detents are too weak to allow
the pilot to obtain accurate incremental speed brake settings such as those required
to modulate base leg and final approach landing speeds or to complete a formation
rejoin. Pilots often overshoot the center detent after setting an incremental

speed brake. As a result, much more attention must be diverted to the setting of
speed brakes than is desirable to allow use of the system to its fullest capability.

LOCAL ACTION

None.

RECOMMENDATION

The switch throw should be increased and the switch position detents should be
stronger.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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SAFETY HAZARD COOE CORRECTION POTENTIAL HAZARD MISSION IMPACT
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Climnvsury  [C}PersonnEL | (] RESTRICTS . ]SYSTEM PERFORMANCE
’ Closenrs KRG TSN
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SERNUMBER T OATE e
A-X PROTOTYPE SYSTEMS EVYALUATION REPORT (SER) ]0_43_30 15 Nov 72
“ELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO7—§ERIAL NO.
Cockpit & Fuselage/12090 Cockpit/12A00 N/A

DEFICIENCY

Unsatisfactory grouping of light test buttons/switches

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate pago il necessary.)

Five separate buttons/switches are used to test the cockpit warning/caution/advisory
lights: (1) landing gear warning test switch; (2) fire detect and bleed air leak
test button; (3) armament panel light test button; (4) caution light test button;
and (5) signal light test button.
spread over the cockpit in five different locations.
normally only tested once per flight, the separate switches use valuable cockpit
space and increase the complexity of the preflight cockpit checks more than necessary.

These five light test

Although the lights are

switches/buttons are

LOCAL ACTION
None.

RECOMMENDATION

The test buttons/switches should be located in one convenient location and
their functions should be combined as much as possible. :
light panel next to the caution light test button should be considered as an appropriate

The Tower edge of the caution

FRANK N. LUCERO, GS-13

location.
RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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- SER NUMBER | DATE
' A-X PROTOTYPE SYSTEMS EYALUATION REPORT (SER) 10-44-31 16 Nov 72
REUKTED SER NUMGERS VEHICLE TYPE | VEHICLE SERIAL NO{S). TEST LOCATION
A-10A 71-1369/~1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART HO./ SERIAL NO.
Cockpit & Fuselage/12000 Ejection Seat/12600 N/A
DEFICIENCY

. Uncomfortable parachute

B L L R e S Wy

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page 11 necessary.)

The force deployed parachute utilized is extremely uncomfortable and will induce
pilot fatigue and degrade mission effectiveness in an aircraft designed for long
duration missions. The parachute has an extremely stiff backing which will not
bend to fit the contour of the pilot's back. Proper adjustment of the parachute
straps forces the pilot's back into an uncomfortably straight position. It is
difficult to reach across the body and touch the opposite arm or shoulder because
of the stiff parachute. The parachute is heavier than the non-force deployed
parachute; consequently, more effort is expended holding the extra weight while
leaning forward to accomplish normal cockpit functions. In addition, the CRU-60/P
oxygen connector presses into the upper right arm muscle when the right hand is
positioned normally on the control stick. During missions of long durations or
hard maneuvering, the additional pressure on the muscle causes early fatigue and
pain.

The force deployed parachute must be stored in special storage areas when not in
use. This becomes an acute problem during cross country or divert missions to
bases without proper storage facilities.

LOCAL ACTION
None.

RECOMMENDATION

An ejection system should be selected that utilizes an integral parachute with an
adequate supporting framework for the body in accordance with MIL-STD-1472A, para.
5.14.2.4.1.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

““T SER NUMBER

10-45-32

-

e i
DATE

14_Noy 72

[RELATED SER NUMBERS VEHICLE TYPE

VEHICLE SERIAL NO(S).

TEST LOCATION

Lack of integral cockpit ingress/egress provisions

o A-10A 71-1369/-1370 AFFTC

[MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Airframe/11000 Cockpit Entry/Exit/T11ADQ N/A

DEFICIENCY

ladder.

ladder may not be available.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparate page if necossary.)

~

Lack of integral cockpit ingress/egress provisions necessitates the use of an entrance
This would be unacceptable during emergency egress because of the likelihood
of personnel injury and during bare base or unprepared surface operations when a

iy
i

)

T
s
LA

LOCAL ACTION

None.

RECOMMENDATION

An integral cockpit ingress/egress ladder or kick-in steps should be provided.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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4 SER NUMBER | DA TE i &
i A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-33-33 - | 18 Nov 72 R
§ RECKTED SER NUMBERS VEHICLE TYPE | VERICLE SERIAL NO(S). JresT vocaTion %
: A-10A 71-1369/-1370 , AFFTC P
§ - {MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. ) -’:.:
: Landing Gear/13000 Nosewheel steering/13400 N/A S
4 DEFICIENCY ) )
% 3
- Possible hardover of nosegear after electrical component malfunction b

“‘IDEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparato page if necessury.)

S

Operation of the nosewheel steering system is restricted to tow speed taxi because of

possible hardover malfunctions. The contractor has indicated that hardovers may be ‘ iﬁ
caused by a broken wire in the electro-hydraulic command system or by a command ‘ 5
potentiometer malfunction., Use during directional control emergencies on the ground %
is allowed by the Flight Manual; however, the pilot is instructed to use steering Co
only as a last resory. In this situation he would be required to distinguish a o
possible hardover in addition to handling the existing emergency. j&
Kt
8
%
“ﬁ

PR AL
G T A a

.

LOCAL ACTION
None.

YR NSy

[N
e

RECOMMENDATION
The nosewheel steering system should be designed to eliminate possible hardover
malfunctions and restrictions to operations during taxi, landing or takeoff. .

;g
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RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT ] fé
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-40-34 18 Nov 72
RELATED SER NUMBERS VERICLE TYPE VEHICLE SERIAL NO{S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
IMAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Cockpit & Fuselage/12000 Cockpit/12A00 N/A

DEFICIENCY

Unconventional actuation direction of crossfeed and tank gate valve controls

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

The engine crossfeed and tank gate valve controls are two-place toggle switches located
on the fuel system control panel. Both are presently designed so that aft movement

opens the valves and forward movement closes the valves. This unconventional movement
may result in selection of an undesired position setting, since they are not convenient-

1y located for visual inspection during flight.

LOCAL ACTION
None.

RECOMMENDATION
The position settings of the engine crossfeed and tank gate valve controls should be

designed so that forward placement shall open the respective valve in accordance with
MIL-STD-1472A, para. 5.4.1.2.1.

3 RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
3 FuNcTiONAL [Cors X oesien CIMATERIEL Claec  {COImant  [CJreuiasiuity Xdesve

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACY
(MIL-STD-882) CATEGORY
Xh Ju R MANDATORY CJuoss (] venicLe PREVENTS [ _Jmission
Cm Cw ] oesiraBLE [Tl oAMAGE [JsuBSYSTEM DEGRADES [ J MAINTENANCE
Jmuury  {T)PersoNNEL | [ ResTRicTs [ ]SYSTEM PERFORMANCE
{ ) oELAYs JC) ELIGHT/MAMNTENANEL
(None) CREW EF FECTIVENESS
AMPLIFICATION/OTHER
SER CONTACT (Namo and grade) . ORGANIZATION (Office Symbol) BGTY PRONE
R.F. ARD, Captain 6510TGH/SGUM 72588
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE
’-rf./\,c._,,d}\. Yl . 'ﬁd\-g..k‘.w 2iNov 72
FRANK N. LUCERO, GS-13
PROJECT MANAGER (Typed/printed name and grade) SIGNATURE DATE
GEORGE P. LYNCH, JR., Major, USAF ,(’5)// s 2 Al ] 2
Director, A-X Joint Test Force Y e T N
— 4

AFETCI3MM, 2

166

yosie

hs
i
N

WYy I,

ZEtodi)

bese

I

13 e
SN ]

X

bt
£

-

e N
2 5%y

Yo 2%

. X
SN2 AL ;’Sﬂi

i N
S

Y S
AGRAGIIS e S

" el

=X

gk

i

[
NI a2

N

L

4

s

7

-,
ER AU EON

#154

.
v

s

 neE s
LAY chmn

2
PO

Yam o, .
AR S AN

s

-

)

Tt

‘e
*

ARNTV RS

CAPEAR

>

oy

SF AR S R

g7 N3

el

P

el

30 e

PRV
RERL v S

EA.

PR
2w

s
M
woc WA Lot T Ly

1N

gy

A ak s

s,

s N
R

R G N

[N

o
s Al n A0 2t DAL Al A S0 i s o KD g, e b



— > y
T I R s L s A
ety R RS

ol

v

i

‘\;?4

SE 5ER NUMBER [ OATE .

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-3-35 18 Noy 72

[RELATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(S)h - |TEST LOCATION . ' ’(

5 A-10A 71-1369/-1370 AFFTC ) ) i
- MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. "’“ . \,‘,
Fuel/46000 Fuel/46A00 N/A
i DEFICIENCY -5
i ’ Inadequate fuel shutoff control for APU K
‘f;‘; DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page if necessary.) :E
5 . e 5
i Pulling of the left engine fire handle shuts off fuel not only to the left engine but 3
230 also to the APU. This feature renders the APU inoperative once the left engine fire J%
i handle has been pulled. Airstart capability for the right engine is significantly - i
reduced or eliminated without the APU as windmill airstarts can be accomplished only kY

at high airspeeds with large altitude losses during the dive. Cd
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LOCAL ACTION

LY

None.

LY

5

RECOMMENDATION

The APU fuel system should be redesigned to allow fuel flow to the APU when either
engine fire handle has been pulled. APU fuel shutoff should be accomplished by the
APU fire handle only. 3
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RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT A

{7} FuncTiONAL [TYors X oesign TIMATERIEL Clac Cimany [ rectamnity Clpste 1

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(MIL ~STD-882) CATEGORY
(N O» I manDATORY {3 voss Y3 venicLE {7} PREVENTS lx_] MISSION
XJm Chwv {_) oesirasLE [Joamace {_Jsuesystem |[ ¥l DEGRADES [ JMAINTENANCE

CJissuay  [JPersoNNEL | [_IRESTRICTS {_]SYSTEM PERFORMANCE

FLIGHT/MAINTENANCE
[ Joeuavs L RIS I eI VENess

WA ydae ST SEMANTI TN

™

S g eyt el

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade) ORGANIZATION (Oftice Symbol) DUTY PHONE
R.D. BRIDGES, JR., Captain 6510TGH 72491
PROJECT ENGINEER (Typed/printed name and gtade) SI‘GPATURE uf) DATE
] ¢ / ~ .
FRANK N. LUCERO, GS-13 T 7( C Y S 20N 72

SRR IS

Director, A-X Joint Test Force
AFFTCESR%, 2

PROJECT MANAGER (Typoed/printed name and frade) SIGNATURE / CATE
GEORGE P. LYNCH, JR., Major, USAF /4/5/ . ,
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N SER NUMBER BAfE 1
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10:47-36 | 27 Nov 72
RELATED SER NUMBERS VEHICLE TYPE VEHRICLE SERIAL NO(S). TEST LOCATION
A-10A 71-1369/-1370 AFFTC
IMAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO,
Environmental/41000 Blower/41J00 (B349-330
DEFICIENCY

Poor access to ventilation garment blower

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparate page if necessary.)

The blower, which inducts and delivers cabin ambient air for circulation within the
ventilating garment, is located on the cockpit floor behind the pilot's ejection seat.
Maintenance and inspection cannot be performed on the blower without first removing
the seat. This increases the requirement for removal/replacement of the seat which

is upsagisfacto.y because of the explosive devices installed and maintenance time
required.

LOCAL ACTION

None.

RECOMMENDATION

Access to the blower should not require removal of the seat according to MIL-STD-1472A,
para. 5.9.4.6 and 5.2.4.7.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

] FuncTIONAL [Joes {y] OESIGN [TIMATERIEL TJac ANt T reLiamuity T }PSTE
SAFETY HAZARD CODE CORRECTION POTENTIAL HA ZARD MISSION IMPACT
(MIL~STD-332) CATEGORY
Ch Ogn X manOA TORY [CJross {TJvewcre [T} PRevenTs | Jmission
Om O [[J oesirasLE ] oAMAGE suasYSTEM | { ) DEGRADES [Y]MAINTENANCE
INJURY PERSONNEL T RESTRICTS | }SYSTEM PERFORMANCE
i "1 FLIGHT/MAINTENANCE
L)S DELAYS (I RN AT N ess

AMPLIFICATION/OTHER

SER CONTACT (Namo and grade) ORGANIZATION (Oftice Symbol) DUTY PHONE
R.P. STOQTS, TSqt 6510TGH 72695
PROJECT ENGINEER (Typed/printod name and grade) SIGNATURE . DATE
<3/

y .« D, 27 Nev 72
FRANK N. LUCERO, GS-13 faonin N doves )
PROJECT MANAGER (Typed/printed name and geade) SIGNATURE /) DATE
GEORGE P. LYNCH, JR., Major, USAF , ; = oA .
Director. A-X Joint Test Force T 'C//J'l ] Ty Ao 22
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

-
[ssn NUMBER

10-48-37

“DATE

ELATED 5ER NUMBERS

VEHICLE TYPE

VEHICLE SERIAL NO(S).

TEST LOCATION

24 Nov 72

Poor access to fuel cell probes

A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Fuel/46000 Fuel Quantity/46C00 N/A
DEFICIENCY

underside of the wings must be removed.
fumes for personnel safety.

The fuel quantity probes are mounted inside each fuel cell.
for probe removal and replacement.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page il necessary.)

This provides poor access
In order to remove and replace a probe, the air-
craft must be defueled and placed in an open fuel cell area and the panels on the

The cells have to be purged to remove fuel

LOCAL ACTION
None.

RECOMMENDATION

Externally mounted fuel quantity probes should be installed from the top surface of
the wing in accordance with MIL-STD-1472A, para. 5.9.4.1.

" RECOMMENDATION/DEFICIENCY CL. SSIFICATION AND MISSION IMPACT

CRinsury

X PersoNNEL

] oEGRADES [_'&

{XI rRESTRICTS
{xloeravs

73 FuncTioNAL {TJorps {Xj oesion CJMATERIEL Jac XImamnt [Tl reciaBiLiTy lestE -
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-882) CATEGORY
(] " 1MAN DA TORY (CJross ) venicLe [C}erevents [T]mission
Jm w DESIRABLE {Joamace [[JsuesysTem MAINTEHANCE

SYSTEM PERFORMANCE

FLIGH T/MAIRTENANCE
CRFW EFFECTIVENESS

AMPLIFICATION/OTHER

SER CONTACT (Name and grade)

ORGANIZATION (Oftice Symbol)

CUTY PHONE

PROJECT MANAGER (Typed/printed name and grade)

GEORGE P. LYNCH, JR., Major, USAF
Director, A-X Joint Test Force

SIGNATU R(

//J/\

G.D. ELDRIDGE, SMSqgt 6510TGH 72695
PROJECT ENGINEER (Typed/printed namo and grade) SIGNATURE DATE
FRANK N. LUCERO, 6513 PR (N PSR 28 Nov 22
DATE

[ BN
s s

AFFTC L9084, 2




; “*T SER NUMBER DATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-49-38 | 27 Nov 72
NELKTEO SER NUMBERS VEHIGLE TYPE | VEHICLE SERIAL NO(S). TEST LOCATION -
B A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC SUBEYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Flight Controls/14000 N/A N/A
DEFICIENCY

Lack of flight controls ground Tock in cockpit

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepurate psge if necessary.)

A system of locking the control surfaces for protection against wind damage, during
parking or storage, is not provided for the A-10A aircraft. 1In a gusty wind these
control surfaces could be slammed against their maximum travel stops which could
result in damage to the structure supporting the actuating mechanisms and the
surfaces.

LOCAL ACTION

None.

RECOMMENDATION

A means of locking the control surfaces on the ground shouid be provided in the
cockpit.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

[ FuncTrionaL CJops  [X] oeston AMATERIEL Tlec  [Owant  [JReuissitity []PsSTE

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD-382) CATEGORY
(L A3l X manoaTORY [Jross ] veHicLe (O erevenTts [C]mission
Om Ow [} oesiraeLE oaMace [Y]suesysTem |[T] 0EGRADES [YIMAINTEHANCE
INJURY ] PERSONNEL | [} RESTRICTS SYSTEM PERFORMANCE
LIGHT/MAINTENANCE
(¥ oeLars LIRSV &IV

AMPLIFICATION/OTHER
SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) BUTY PRONE

B.E. FOX, 65-9 6510TGH 72695
PROJECT ENGINEER (Tyred/nrinted name and grads) SIGNATURE N OATE ~

s i~ N T 27 Nov 72
-I- . . {i«.-—.q;_&\\, 2 O

FRANK N. LUCERQ, GS-13 O

PROJECT MANAGER (Typod/printed name and grade) SIGHATURE OATE
. . , .
GEORGE P. LYNCH, JR., Major, USAF ./\4_%44\/9 A 2 L
~ - 4
/ 7 ’

AFFTC 3%, 2 7 [
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SERNUMBER | ORTE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) “l 10-50-39 24 Noy 72
ELATEO SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO{S). TEST LOCATION i
A-10A 7i-1369/1370 AFFTC
MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
AP/24000 Compressor Ducting/24E00 N/A

DEFICIENCY

Poor location of APU inlet for unprepared surface operations

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue 0n separate page il necessary.)

The APU air intakc is located on the bottem of the fuselage at approximately
fuselage station 560. During unprepared surface operations with the APU on, this
location is extremely susceptible to dust and dirt injestion which would probably
result in damage and/or failure of the APU. Engine starts at rough field bases
would normally be made with APU assist. In addition takeoffs and landings would
normally be made with the APU on for safety purposes during this type operation.

t
1
b
1
t

LOCAL ACTION
None.

RECOMMENDATION

The APU air intake should be located where susceptibility to dust and dirt injestion
is minimized.

RECOMMENDATION/DEFICIENCY CLASSIFICAT'ON AND MISSION IMPACT

[T FUNCTIONAL MJoes [RoEsion  [Imatemer  [TJac  [CIMAINT [T ReLiABILITY [PsTe

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL-STD-382) CATEGORY
i Xin {XimANDA TORY CJeoss (T venicLe [(C)prevents Y Jmission
Jdm Chw {] oesiraBLE 'y oAMAGE suesysTeM | (Y] DEGRADES [ ] MAINTENANCE
L%mwnv %PERSONNEL _JRESTRICTS [_]SYSTEM PERFORMANCE :
, Closwars  (Z1ERGHEMATEANSS

AMPLIFICATION/OTHER

SER CONTACT (iName snd grade) ORGANLIZATION (Office Symbol) DUTY PHONE
T.R. YECHQUT, Captain 65107GH/TGES 72588
PROJECT ENSGINEER (Typed/printed name and grado) SIGNA TURE . [\ DATE
i : A R
. /\/:’v"\/CIL. }1 C NGANALC LAY Z L\ NOV 72“
ERANK N. LUCERO, GS-13 A
Pre, '€ CT MANAGER (Typed/ptinted name and geade) SIGNATURE DATE
GEORGE . ".YNCH, JR., Major, USAF L Ul . - y
Director. A-X Joint Jest Force "(/ ‘}//', « ’/," \ S Tl
- ” 74
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-51-40 | 24 Nov 72 5

RELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO{S). TEST LOCATION b
A-10A 71-1369/-1370 AFFTC . 3

MAJOR SYSTEM/WUG SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. - ‘;5
Eye1/46000 Internal Fuel Sys/46A00 N/A g
DEFICIENCY o
‘3

Inability to correct fuel imbalance . i@
DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on stparato page 1f nocossary.) T i
On several occasions the A-10A has experienced fuel imbalances. The present fuel @
system does not provide a positive capability for correcting fuel imbalances. The ' K
fuel unequal procedure in the Flight Manual consists of the following four ste : 8
(1) Select the engine crossfeed; (2) select the tank gate open; (3) descend to %
below 10,000 feet MSL; and (4) land as soon as practical. S
The engine crossfeed switch interconnects the left and right fuel system. The boost i
pump supplying the highest pressure feeds both engines. Since the boost pump in the , %
Tow fuel tank may provide the highest pressure, the imbalance may increase. During ‘ 3
the AFFE, the crossfeed switch has not provided relief from fuel imbalances on all 3
occasions. B
The tank gate valve interconnects the left and right fuselage fuel tanks. Therefore, ! ;%
it cannot influence a fuel imbalance until after the wing tanks are empty. In 8
addition, the tank gate is extremely usttitude sensitive. The tank gate function was &
tested on a weapons delivery mission. Since the aircraft spent proportionately more ,§
time climbing than diving, the aft fuselage tank remained full and the forward tank - b

decreased. The aircraft must be maintained in a straight and level attitude at a low
angle of attack to establish an equal fuel level. This system is considered unaccep-
table to correct fuel imbalances since all maneuvering must be avoided until the

situation is corrected and the system is unable to correct imbalances noleu in wing '
i 2 wing tanks are empty

e ey R S S .
AN . A e b b i

JLocaL acTioN
Advise all pilots.

RECOMMENDATION 1n4jyidual control of the left and right system boost pumps should be pro-

vided. Two boost pump switches, one for the left wing and left main boost pumps and the ]
other for the right wing and right main boost pumps should be considered. Positions 2
should include an off position so that boost pumps for one fuel system can be turned 2
%
OF L "MMENDATION/DEFICIENCY CLASSIFICATION A. D MISSION IMPACT :‘
{euncTionar  f{Vcs [Roesien  [Timatemier  [jec  [JMamnt  [_JRectamuity [ ]PSTE 2
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT 5'-‘@‘
(MIL-5TD~882) CATEGORY g
h 0w [X) ManpATORY [Mlvoss X] vemere {TjPrEVENTS | Y MisSion i
COm Cw [C] vesiraBLC {Xioamace [[Jsuesystem |{ Y] DEGRADES {_]MAINTENANCE 4
L JmouRry  [T) PERSONNEL [')‘(J‘ RESTRICTS [% SYSTEM PERFORMANCE fi
Coears Ul ERSI TR _ |
9
AMPLIFICATION/OTHER 7] }:
SER CONTACY (Name and grade) ORGANIZATION (Office Symbol) DU TY PHONE ‘&’
A. WEBB, GS-9 6510TGH/TGES 73642 .
PROJECT ENGINEER (Typed/printed nume and grado) SIGNATURE DATE :i‘
"f o QL .'M. N E[Z-/w, Lo Z‘? &0 \ 7L ¢ ‘::’f‘,
FRANK N. LUCERQ, GS-13 TG .
PROJECT MANAGER (Typod/printed name ond geade) SIGNATURE ) DATE ,"@(’f
GEORGE P. LYNCH, JR., Maior, USAF J{{fﬁ/' ! By
- . . NP X, - 2 cat
Director A-X Joint Test Force il A ) rg'{”1'° 7t . i
. Ll %
AFFTC 5™, 2 4
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RECOMMENDATION SER NUMBER 10-51-40 CONTINUED:

off while in engine crossfeed to control fuel imbalance problems. Such a
system would give the pilot positive control of the fuel system feeding

both engines. The tank gate feature should be retained for fuel imbalance
situations caused by boost pump failures.

The appropriate information should be included in the Flight Manual.
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& SER NUMBER | DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-46-41 | 30 Nov 72

E\‘ ELATED SER NUMBERS VEHICLE TYPE VEHICLE SERIAL NO(S). TEST LOCATION

3 A-10A 71-1369/-1370 AFFTC

;f» [MAJOR SYSTEM/WUC SUBSYSTEM/WUC CGMPONENT PART NO./ SERIAL NO. .

5 Instruments/51000 Nav_Instruments/51600 N/A

g DEFICIENCY

Lack of HARS gyro cutoff circuit during maintenance activities.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page I{ necessary.)

The aircraft lacks provisions for deenergizing the HARS gyro during ground maintenance
with external power applied. Although this has not been a problem with the prototype
aircraft, unnecessary run time on the gyro would reduce its life. Pulling circuit
breakers for the gyro is not an acceptable alternative.

, R e . L e
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LOCAL ACTION %

None é
RECOMMENDA TION );

An engineering study should be made to determine the feasibility and desirability of a i3
circuit for power shutoff from external power to the HARS gyro and high cost flight E
instruments. The circuit should include an override switch, ideally located in the cockd %
pit for ground operation when desired. P

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACY k]

{C) FUNCTIONAL {Tops  [CJoesigh [ IMATERIEL Tlac  [COmant  [C)ReviasiLity [T} osTE 73
SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT :’:
(MIL-STD-882) CATEGORY 3
Eh T MAN DA TORY {TJuoss MYvexicLe E PREVENTS [} MISSION .8
Cm Chiv OESIRABLE {Z) oamace [} sussysteM DEGRADES [ ) MAINTENANCE :g
Cmasury  [Jrersonnel | [_JRestricTs [X]SYSTEM PERFORM:N(?: 3

Doeeavs {1 ERIS EFFECTRENESS ]

AMPLIFICATION/OTHER ;&‘
e

| 0

SER CONTACT (Name and grade) ORGANIZATION (Office Symbol) QUTY %
C.W. BRANDT, W-10 6510TGH 72695 5
PROJECT ENGINEER (Typed/printed name and grade) SIGNATURE DATE §
7 { \ ) 0E ¢ 2 . 3

o n \ﬁ, NS <2 VEC 7 ¢ P

FRANK N. LUCERD, 6S-13 7 T T = i
PROJECT MANAGER (Typed/printed nante and grads) SIGNATURE LVATE ?’f
GEORGE P. LYNCH, JR., Major, USAF )g' A ) Sne )L
Director, A-X Joint Test Force ,)45/- AR A '] . E
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17 AFFTC AyG 72 %
(5

74

%

3
3

R et e




)
i

T P e ey

AR o

PRI D

o

i

R N, NG, S . B
- R

i
SERNUMBER | DATE §
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-38-42 27 Hov 72 )
RECATED SER NUMBERS VEHICLE TYPE | VEHICLE SERIAL NO(SI. TEST LOCATION %
A-10A 71-1369/-1370 AFFTC !
MAJOR SYSTEM/WOC SUBSYSTEM/WUC COIPONENT PART NO./ SERIAL RO
Fuselage & Cockpit/12000 Canopy/12C00 N/A

DEFICIENCY

Poor forward visibility

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separato page i1 necassary.)

The canopy bow and front windscreen supports are approximatety 3 1/2 and 2 1/2 inches
wide, respectively, and significantly obstruct forward visibility. This limitation
is particularly evident during formation flying and weapons delivery roll-ins when
the target is momentarily Tlost.

LOCAL ACTION

None.

RECOMMENDATION

The canopy should be designed for optimum unobstructed vision. Width of structural
members in the line of vision should not exceed 2.2 inches (56mm), as specified in
MIL-STD-1472A, para. 5.14.1.1.4, but preferably should be smaller.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

7] FuNcTiONAL CJops (CX oesion TImarerIEL Oec CimanT ) reviasiLity [Jeste

SAFETY HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT
(MIL~STD-882) CATEGORY
¥ Cn CJuanoaTORY {TJross O] vencre (TjereEVENTS g MISSION
Ciw (Y fy] ocsirasLE (C1oamace [[]suesysTem |[ Y DEGRADES [_JMAINTENANCE
(TJwsury  [J PERSONNEL [‘)S rResTRICTS [Y]sysTem PERFTORM:NCE
N o NCE
(Hone) Cloeuars — CIERISHTMANESIANCE
AMPLIFICATION/OTHER
SER CONTACT (Namo and grado) ORGANIZATION (Office Symbol) BUTY PHONE
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-37-43 27 Nov 72 5

-RELATED SER NUMBEHKS VEHICLE TYPE VEHICL E SERIAL NO(S). TEST LOCATION ‘?;kt
A-10A 71-1369/-1370 AFFTC %

MAJOR SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. ‘
Cockpit & Fuselage/12000 Cockpit/12A00 N/A b -3
DEFICIENCY %:E‘?
Unacceptable location of anti--' #d switch - 'ﬁ

.

2y &

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparato page if necessary.)

o,

i
J32%

i

The anti-skid switch is located on the lower left edge of the front instrument
panel. Operation of the switch is critical during landing and takeoff emergencies. K
Anthropometric measurement revealed that this area of the instrument panel is
inaccessible to pilots with a functional reach at or below the 20th percentile
with shoulder harness locked without straining sideways and forward.

2
St T

o
TSR
Sk

S ddEAR b

cov
Sapsh-

LOCAL IACTION
None.

1
A,

% .
LS

RECOMMENDATION A11 controls requiring actuation with shoulder harness locked must be loca-
ted to ensure operability by the middle 90 percent of all A.F. pilots in accordance with
MIL-STD-1472A, para. 5.6.1. Consideration should be given to locating the anti-skid
switch on the control stick paddle switch because of its critical tunction during ground

gnergencies.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

| ”‘ W e ‘ s
shoanpitad b S bl

] runcTiONAL Joes (7] oesien {TIMATERIEL Jac {TImainT {ClRreuciamiLiTy {Xjesve |

SAFETY HAZARO CODE CORRECTION POTENTIAL HAZARD MISSION IMPACT

(MIL-STD~382) CATEGORY x

h n MAN DA TORY TJross {y] venicLe {T)rrevenrs [_j MIsSIoN 2

Cim w DESIRABLE DAMAGE sUBSYSTEM |\ ] DEGRADES {_]MAINTENANCE %

[ Jinuury ] PERSONKEL TVRESTRICTS | |SYSTEM PERFORMANCE =l

- B i 1 FLIGH T/MAIN T EN ANCE %

(JoeLAys X EREW EFFECTUENESS ;‘?:

(]

AMPLIFICATION/OTHER

£

%
ame and grade, ORGANIZATION (Ollice Symbol) BUTY PHONE :\,2

R.D. BRIDGES, JR., Captain gsT0TeH 72491 3

PROJECT ENGINEER (Typed/printed name end grado) SIGNATURE ) DATE 1 :g;

N &, . 27 Noy 7 ‘

FRANK N. LUCERO, GS-13 f"v“Md’L n' A 21 Noe P

PROJECT MANAGER (Typed/ptinted name and grade) SIGNATURE/ . DATE

GEORGE P. LYNCH, JR., Major, USAF )4%4 i g i T2

Director. A-X Joint Test Foprce = P ’f;/ ? 7 ;

AFFTCEOMM, 2
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SER NUMBER DATE \
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-52-44 2 Dec 72 t
RELATED SER NUMBERS VEMICLE TYPE VCHICLE SERIAL NO{Sh. TEST LOCATION ¥
Do A-10A _L__ﬂ -1369/-1370 AFFTC
' MAJOR S¢S TEWC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL, NO.
- Elight Controls/14000 lateral Coptrol Sys/14C00 H/A .
I8 DEFICIENCY
8 Poor access to aileron trim actuator

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continuo on separate page tf necessary.)

i} The aileron trim actuator and artificial feel sy<tem device are located forward of

: the inboard aileron actuator. No panels are provided for these components. Although
: not yet demonstrated, the aileron actuator access panels W-11 and W-12 would probably
18 have to be removed to gain access to the aileron trim actuator or any part oi the
M artificial feel device to perform maintenance on this system.

LOCAL ACTION

None. :

o ombA mrar son e e smin e e IR R It

Adequate access should be provided to the aileron trim actuator or this

part of the system should be located in a more accessible area in accordance with MIL- 3
STD-1472A, para. 5.9.4.1. Access to the various artificial feel system components {
should be studied and appropriate action taken. 1

s amon e = gt s s
CECOMMATNEAT O

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

{CjFuncrioNAL  TTlops ] DESIGN TimaTemes | iac .-.qum T JReviamtuy y pare
SAFETY HAZARD CODE | CORRECTION PO FENTIAL HAZAKD f MISSION (MPALT
(MU STD-382) CATEGORY |

L [ Tjn ] L 1 MANOA FORY {"Jtoss {7} VEHICLE _1PREVENTS P MISAION
A T hiy i T vestraace Lioavace [T} subsysrun X oeonangs X Manrena.

U lirsury {T)Pessonnny HESTRIGTS SYSTEM Fe 9 av li e

= - ; N FLIGH M =N AN

(NOne) II POERAT CHEW Chm e aa Nin s
AMPLIFICA ON/OTHER T - otTrm TS s e o e S
SER CONTACT (Vamn 2nd $rads) ORGANI ZATION {Ollice Symbul) """‘}‘5?7"’“”63?"6?"""""“”
B.E. FOX, GS-9 6510TGH | 72695
PROJECT ENGIMNEZR (Thyped/orintad nnne and jrado) SIGHATURE 1" DAY
- Y }l {fu % 2 VT 12
- o~ . N AN '\,Q \*\: <L -
FRANK N. LUCERO, GS-13 G - ‘
PROIECT MANAGER (Typed/pnnted noma und gende) SlGNATURE/ NG
. d
GEORGE P. LYNCH, JR., Major, USAF KL o, Ve 72
. . P, AL Sy 1L
: Directors.AzX.daint. Tesk. Force, e e p i s sn s anelhns s ana
~ FORM

AFFTC ygr 2 .




A--X PROTOTYPE SYSTEMS EVALUATION R T (SER) SR nomeRR orTE 3
, - M3 EVALUATION REFOR 10-56-45 | 2 Dec 72
RELATED HER MUMMERS VEMICLE TYPE VECHICLE SERIAL NO(SL TEST LOCATION }é
2
L»I«'Aion SYSTEM/WUT A:-] sunsvs?‘é’hﬁvi&l"lss‘g["] 370G00 componé\NFrFIACm NO./ SERIAL NO !
Airframe/11000 Engine Nacelle Assy/11300 N/A
DEFICIENCY i
-k
Large number of fasteners required for engine nacelle access doors 5
o
DEFICIENCY CIRCUMSTANCES /LESCRIPTION/CAUSES ¢Continue on swacato page 1f necessary.) !*%
In order to open the enqine nacelle access doors on each engine, epproximately 70 :
fasteners must be loosened. These consist of both "cross point" and Allen (internal 3
wrenching) fasteners. This is a very time consuming task and is required frequently. A
Approximately 7 minutes are required for opening the doors on one engine for a b
preflight or postflight inspection. Appr imately an additional 12 minutes are %
required to close the doors. §
:
;
5
2
jLOCAL ACTION ;
jNone.
AR T engineering study should be conducted to investigate the feasibility
of utilizing a latching system (i.e., Hartwell flush latches) which would facilitate :
door removal and installation in accordance with MI1-STD-1472A, para. 5.9.70.2.

RéEGﬁ:TENmrvon/nEHuENcY CLASSIFICA FION AND MISSION MPACT

; = - . . i

| FUNG MOMAL _oPs .xym‘::«on }MA'FmEx- Mac {yimamr T RELIABILITY °87¢ A

SAFETY HAZARD CODE | CORRECTION I po‘:;um:‘.;.,\zA;‘D MISSION IMPACT ™ £

TR TR CAYEROAY %
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Bt B1NY ! X v pram g ' joAnacy | T ouasysieM ¥, oEGRADES VAR TE A o r 3
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p 4
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AKX PROTOVYPE SYSTEMS EVALUAVION REPGRT (S2R)
I R TP E: et sl TO0E I SO Lt T [.;sr ChcaTioNn

| _A-10A | 71-1369/-1370

'n B I N TR UL -I rua;/srm\n

A1rframe/l]000 Engine Nacelles/11G0Q,11J00 | _...,NLA .

DETE iy

10-57-46 |

-

Lt
l SER MUMBIER

Excessive gap at air inlet duct/engine inlet interface

[T

io':-c",llfn\ff l:IRCUM‘SfANC".ﬁ CESCRIP |'|()N/CAUSES lConmmo on -,-p.muo P ua;l nacvssary.)

'An excessively wide and deep gap (space) exis*s between the aft face of the nacelle
air inlet duct and the forward face of the engine inlet. An air inlet seal is posi-
tioned between the two interfacing surfaces; however, the seal is positioned well
below the duct inner surface, resulting in a space which could easily retain foreign
objects. For example, the retaining nuts on the forward outer spinner could fall into
the gap and be overlooked. The basic problem appears to be the design in positioning
the duct seal.

LR VAYA 5 1

;None. Contractor performs 1n1et 1nspect1on pr1or to eng1ne_start

VR SRR ]

i
The duct seal should be positioned to the same level as the air inlet duct inner
surface, theieby eliminating a deep well gap.
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SER NUMBER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-56-47 2 Dec 72

RELATED 3ER NUMBERS VYEHICLE TYPE VEHICL.F 5F3tAL NO(Sh {EST LLOCATION
A-10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WI G SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO -
Airframe/11000 N/A N/A
DEFICIENCY D

Potential damage to “"coin-slotted" screws during removal

DEFICIENCY CIRCUMSTANCES, DESCRIPTION/CAUSES ¢(Continue on scparate page il nacessasy.}

A substantial number of "coin-slotted" (HTS-High Torque Set, MS-33750) screws are
used to secure plates and panels to aircraft structure. Past experience with other
aircraft has shown this type of screw head to be very difficult to remove. Removal
actions frequently result in damaging the "coin-slot", thus requiring the screw head-
to be removed by drilling. At times this method will cause damage to the fastener
hole in the plate or panél being retained by the screw. The "coin-slotted" screws
are utilized in low frequency access doors such as the side fuselage trough areas,
wing flight control mechanism access plates, wing to fuselage attach point covers,
pylon disconnect covers, etc. Approximately 3,300 "coin-slotted" screws are used
throughout the aircraft to secure these plates and panels. These panels are

opened only during selected phase inspections or unscheduled maintenance.

LOCAL ACTION

None.

———rion s - s s e bt ——

A study should be made to determine the best type of fastener which will
not be damaged during removal actions. Consideration should be given to use of
MS-33781 "Torque Set" or NAS-1189 Phillips type screws. Screw type for access panels
and doors should be standardized if possibie.

RECOMMENDATION

RECOMMENDA TION/OEFICIENCY CLASSIFICATION AND MISSION IMPACT

[FuncTioNAL  $710Ps Y GESIGN X MATERIEL  [jQC X MIINT Ximev A e X eaTe |
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SER NUMGER OATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10~54-48 4 Dec 72
RECATED SER NUMBERS VERICLE TYPE | VEHICLE SERIAL NO(S) TEST LOCATION -
A-10A 71-1369/~-1370 AFFTC
MAJOH SYSTEM/WUC SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO.
Radio Navigation/71000 TACAN/71700 N/A

DEFICIENCY

Difficulty in reading TACAN RT unit indicators

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CASES (Continue on separate page 1l nacessary.)

The TACAN receiver transmitter unit, which is located in the left avionics
compartment at approximately fuselage station 320, is equipped with hourmeter,
azimuth and nautical miles adjustments. The indicators for these adjustments
are difficult to see due to their location behind metal gratings. Also, t
indicator faces cannot be cleaned without removing the RT unit cover.

LOCAL ACTION

None.
RECOMMENDATION
A1l check points, adjustment points, should be accessible and visible in accordance
with MIL-STD-1472A, para. 5.9.4.3.
RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
[T FUNCTIONAL  [JOPS [ Y DESGN [ JMATERIEL [ ]JQC ¥ 'MAINT  [RELIABILITY  PA¥e
SAFETY HAZARD COOE CORRECTION FOTENTIAL HAZARD MISUON IMPAGT
IMIL-STD -282) CATEGORY
HaL T [T ImanpATORY L. Jross Cvewicee TTIPREVENTS LMISSION
e‘(:\un Jw {Y} sesteaoLe {joamage {"}wosvsTeMm | ) DEGRADES Y MAINTENA .S
Cimoury  [TIPERSONNEL |, TRESFRICT] | SYSTeM PEAFAMIN &
. DELAYS fLIGRY AL VBN AT
v - EW EFFF L7 FNESY
- (None) — ATl
. AMPLIFICATION/OTHER
’:7_: SER CONTALT (Neme and grade) ORGANIZATION (Dftica Symdol) CUT PHONE
e, B.W. COOKE, TSgt 6510TGH 72695
2 PROJECT ENGINEER (Tyned/printad nsmo and irado) SICNATURE - DATZ
7 . D o ‘n \—‘L i 3 . .
27 . Y RS TSN L S { DIt ,2.
7. ERANK N. LUCER0, GS-13 ettty - . A ]
N PROJECT MANAGER (Typed/printed name nnd grode) SIGNATURE > i - TATS
4 GEORGE P. LYNCH, JR., Major, USAF | \g,/ .~ l Sthe 7L
i L Dicector...A=X. Joint.Jest Earce i ol . \ ).
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AX v (SER) SER NUMBER OATE :
~-X PROTOTYPE SYSTEMS EVALUATION REPORT 10-58-49 4 Dec 72 :
RELATED SER HUMBERS VEHICLE TYPE VEHRICLE SERIAL NO(S). TCSY LOCATION
A-10A 71-1369/~1370 AFFTC ~
MAJOR SYSTEM/WU C SUBSYSTEM/WUC COMPONENT PART NO./ SERIAL NO. 3
io Navigation/71000 TACAN/71A00 N/A 1
DEFICIENCY 4

Difficulty in handling TACAN RT unit for removal and replacement
1

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page if necessary.)

T framremtenone

The TACAN receiver/transmitter unit, which is located in the left avionics
compartment at approximately fuselage station 320, is large and heavy and is not
equipped with handles. Due to its Tocation above the ground (approximately 10
feetg personnel must work from a ladder or service stand to perform maintenance on the :
unit. Removal or replacement of the RT unit is difficult due mainly to the absence
of handles to aid in handling.

pom

Pt L e g ooy

LOCAL ACTION

i

Hone.

RECOMMENDATION
Handles should be installed on the TACAN RT unit to facilitate handling during removal
or replacement of the unit in accordance with MIL-STD-1472A, para. 5.9.11.4.1.

B iy

RECOMMENDATION/OEFICIENCY CLASSIFICATION AND MISSION IMPACT

WA & Frmaen e 2t e n
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SER NUMBER I OATE

A-X PROTOTYPE SYSTEMS EVALLUATION REPORT (SER) 10-59-50 i 4 Dec 72

HELATED SER NUMBERS VEHICLE TYPE VEHRICLE SERIAL NC’S), FEST LOCATION . i

o A-10A | 71-1369/-13/0 AFFTC
MATORSYSTFMIWIE fsuAsrstes/wue . T T COMPONENT PART NO./ SERIAL HO.
Airframe/11000 . [, O 1. SO H/A

DEFICIENCY

Crack in structure at F.S. 512 (aft fuel tank bulkhead stiffener)

DEFICIENCY CIRCUMSTANCES/DESCRIP TION/CAUSES ¢Continue on senarats page 1l nocessary.)

A fatigue crack has developed on the bottom end of a stiffener on the aft side of
the aft fuel tank bulkhead, F.S. 512. The crack progressed in an arc around a
"Hi Lock" fastener with the lower end of the crack terminating at the end of the stiff]
ener and the upper end terminating approximately 3/4 inch above the fastener as shown
in the attached figure. This crack cculd have been caused by metal fatigue brought
on by "built-in stress", or preload, during airframe assembly. The stiffener may havej
been formed with an incorrect or nonconstant angle thereby causing a preload upon the
assembly or the fastener could have been torqued too tight. io evidence of cracking i
in this area was found on aircraft S/N 71-1370.

LOCAL ACTION
The crack was stop drilled and repaired in accordance with the applicable -3 ;
technical manual.
RECOMMENOA (1ON

This problem should be monitored closely by the contractor and the results reported
to the A-X SPO on a periodic basis.

e e v v metm Ak s matoaew an @ -~
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T RECOMMENDATION/OEFICIENCY GLASSIFICA TION AND MISSION INPACT
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Cockpit/12000

DEFICIENCY

Canapy/12€00

N/A

Poor canopy uperation for emergency ground egress

i ']cov.mom—:wr PART NO./ SERIAI HO

> TTER NUMBER CATE
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) ]0-28-5] 4 Dec’?
REUATED SER NUMBERS VEMCLE TYPE [vt—:mcue SERIAL NO(S). [TEsT LocaTION -
o A-10A 71-1369/-1370 I AFFTC
WATOR SYSTEMTMIC S0 asy STEM/WUC BRRE

—~4

his escape.

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on scparato pnge tf necessary.)

Ground egress under simulated emergency conditions revealed that canopy operation
unnecessarily retards a pilot's ability to escape from the cockpit.
(powered) canopy opening takes abou* 12 seconds which is approximately one half
the total time required to exit the cockpit from initiation of egress procedures.
Since the pilot must hold the canopy switch in the OPEN position, his ability to
perform other required egress procedures simultaneously is hampered, thus delaying

Normal

LOCAL ACTION

None.
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Emergency opening provisions should be available to open the canopy at a faster-than
normal rate and without the need to hold the canopy switch during its actuation.
Consideration should be given to a switch designed as shown in the following diagram.
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RECOMMENDATION SER NUMBER 10-28-51 CONTINUED:

Normal open and close positions remain spring-loaded to STOP, but seléction
of EMERG OPEN will not allow switch to return to STOP when hand is released.
In addition, canopy opening rate is speeded up. Switch design should incor-
porate a safeguard against inadvertent selection of EMERG OPEN.

EMERG OPEN _—
NORM OPEN _
STOP _.
CLOSE
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SER NUMBER OATE v

A-X PROTQTYPE SYSTEMS EVALUATlON REPORT {SER
) 10-60-52 | 4.Dec.72

RELATEO SER NUMBERS VEWCLE TYPE | VEHICLE SERIAL NOTS. TEST LOCATION

. . Ao : *
MAJOR SYSTEM/WUC 1 séé‘sﬁr’é‘?‘vz‘/lﬁ]é:iﬁ‘“l‘ ~1370. COMPONQEE.L(A:RT NO./ SERIAL KO. "

light Controls/14000 .1 Manyal Reversion/N/A N/A

DEFICIENCY

Inadequate switchover to and from manual reversion iode

DEFICIENCY CIRCUMSTANCES/DESCRIPT!)'1/CAUSES ¢Continue on separate puge il nac“s;ry.)

Double engine flameouts or compléte loss of both hydraulic systems cause a loss of
lateral axis control until the aileron drive switch is placed in DRIVE TAB and the
actuators complete the shift from the DRIVE AILERON to the DRIVE TAB position. During
double engine flameouts, hydraulic pressurc is reduced almost immediately to zero when[
engine core speed passes through 40 percent. (SER 10-6-2) Two problems are presented
First, the aileron d.ive switch on the prototypes is located on the left rear console
beside the pilot seat. The pilot must rémove his attention from the primary flight
instruments and outside attitude of the aircraft and direct it toward activation of
-this switch which results in a lapse of pilot attention to the immediate condition of
the aircraft. Second, should an engine be restarted, hydraulic power is again prescnt
and the elevator and rudder automatically revert back to the powered mode; however,
-Tateral control is prevented until the ailevron drive switch is repositioned to DRIVE
AILERON. During this interval an aileron out-of-trim condition will result in a rapid
rolting motion which is virtually uncontrollable ir tne DRIVE TAB position. Lateral
trim inputs are effective while hydraulic power is present; however, this alone is not]
acceptable for aircraft control. This action may also be prevented by actuating the
T.0. Trim Button to retrim the ailerons prior to the return of hydraulic power; however,
in a double engine flameout situation the exact time of engine restart cannot be
‘prédicted. Should the restart occur while the aircraft is closé to the ground, loss
of vehicle and pilot could result from loss of lateral control. *

h LQCAL ACTION
Revise Flight Manual to reflect this problem.

RECOMWENDATION The addition of a nydraulic ON/OFF switch shouTd be considered as a soTu-
tion to the probiem. With windmill hydraulics available (reference SER 10-6-2) and a
hydraulic ON/OFF switch the pilot could control the entry into and out of manual re-
version during the double engine flameout situation.

RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

TlruncTioNAL [ dops [ DESIGN  [_JMATERIEL  []QC [ |MANT [ |PELIARILITY  Ip3TE |
“SAFETY KA ZARD CODE CORRECYTION POTENTIAL HAZARD MISSION IMPACT T
(MILSTC-382) CATEGORY
L I I XimAnpaTORY {XJross R venicLe (A1PREVENTS , X missioN
Yim hw {.] OFSIRABLE {"\ DAMAGES [ 1 3UBSYSTEM {Y) OEGRADES . JMAINTENASCF
iX)1moury X eersonNeL | [ ) RESTRICTS f: «SYSTEM PE RF ORMANCE
[osnrs [ EGIEMRISINSE
AMPLIFICA TION/OTHER . . e
Code II1 applies if the aircraft is close to the ground. ]
SER CONTACT (Nome and grade) ] ORGANIZATION (Offica Symbol) BT T PNONE
T.R.YECHOUT/R.D. BRIDGES, JR., Captlains . 6510TGH 72588

PROJECT ENGINEER (Typad/printad nime and Jrado) SI.GpNATURE 7 SATE
,-L ’ . . .,DF‘C_ .
ERANK_N._ LUCERO, GS-13 Lot £».u. - 4 DEC 72

PROJECY MANAGER (Typed/printod nome vud grade) DATE

GEORGE P. LYNCH, JR., Major, USAF s'°"‘”f;ﬁ;/vm A },\ Dee 72
= y.
/4

Director, A-X Jo1nt Test Force

AFFTC0Y, 2
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RECOMMENDATION SER NUMBER 10-60-52 CONTINUED:

If feasible, the switch should combine the action of the TAB/AILEROM DRIVE
switch with the hydraulic shutoff feature. The functions should be carefully
combined to allow completion of the shift from DRIVE AILERON to DRIVE TAB
prior to the shutdown of windmill hydraulic power. It should also allow for
completion of the shift from DRIVE TAB to DRIVE AILERON and provide for a
return to T.0. trim prior to opening the hydraulic shutoff valves. The

shift to manual reversion would be accomplished by this single switch whether
loss of hydraulics resulted from a double engine flameout or hydraulic system
failure. This combination of functions would asSure proper conversion to and
from manual control and would eliminate the possible loss of control problems

inherent in the present system.

Thé hydraulic ON/OFF switch would also allow operational pilots to experience
the characteristics of the manual reversion systém prior to encountering a
serious in-flight emergency requiring its use. Much consideration should be
been demonstrated to be marginal during precision fiight maneuvers such as
required for a successful landing. The trim changes encountered upon initiation
of manual reversion aré also significant and should be experienced by each A=10
pilot. (Reference AFFE A-10A Performance and Flying Qualities Report)

The manual reversion switch(s) should be located on or near the instrument
panel within each reach of the pilot and in a position which would not require
thé pilot's attention to be distracted from the immediate condition of the

atrcraft.
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- - ‘ - - - SER NUMBER OCATE '
A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10- 61- 53 4 Dec 72
' RI'J.A TEO S‘-R NUMBER.: VEHIC\TE TYPE VEHICLE SERIAL HO(’S) T©CST LAocA‘noN
A=10A 71-1369/-1370 AFFTC
MAJOR SYSTEM/WUC ?UBSYST EM /WU C COMPONENT PART NOC./ SERJAL NO.
Landing Gear/13000 Brakes/13L00 , N/A
ODEFICIENCY

Loss of normal braking system with both electrical systems 1noperat1ve

7 .

J-functioning properly but yet could not supply” brake pressure dué to design of the

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Comlnun on separalc page ll necessary.)

With both electrical systems inoperative, normal brake preSsure from the No. 1
hydraulic System was not available. The emergency brake handle had to be pulied

in order to restore braking authority. This was due to the design of the landing
gear control valve which was controlled by the landing gear handle in the cockpit.
The valve was solenoid actuated and directed hydraulic pressure from system io. 1
for retraction and extension of the gear and normal braking. With both electrical
‘systems shutdown, the valve was inoperative. The requirement to use the emérgency
braking system should be limitéd only to situations where the No. 1 hydraulic System
or both hydraulic systems are inopérative. For example, a Tanding made with the left
generator and right engine out would place the aircraft in 4 situation where the
.only brake pressure available was that supplied by the emergency brake accumulator
‘which-has a limited numbér of applications. The No. 1 hydraulic systém would be

rvalve. Also, the valve could be rendered inoperative by other e]ectr1ca1 system
ma1funct1ons (i.e., broken wires at various critical locations).

LOCAL ACTION
-The Flight Manual was revised to reflect the probiem.

.-

RECOMMENDATION

The landing gear control valve should be redesigned té operate with both electrical
systems shutdown.
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SER NUMBER DATE

10-62-54 6 Dec_72

-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

R RED\TED SER NUMHERS VEHICLE TYPE VEHICLE SERIAL NOIS), TEST LOCATION

| A-10A | 71-1369/-1370 AFETC
’AJOR SYSTEM/WUC SUBSYSTEM/WUC COMPFNENT PART NO./ SERIAL NO.

Tyrbo=Fan/27000 . Fyel System/27L00 . . 6021166P04. .

DEFICIENCY

Restricted access for fuel control removal/installation

EAPLES L Y onDl et} B
FLRLAR A

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on separate page f{ necessary.)

During removal, the variable geometry vane feedback cable clevis and the "Blue"

Jelectrical cable connector cannot be disconnected until the fuel control is moved
Jaway from its mount pad. This requireS one man to move and hold the fuel control
while another disconnects the clevis and electrical connector. During installation,

two men are required to connect these items until the control is clamped te its
mount .pad. This deficiency results in increased change time of the fuel control,
requires two men to accomplish the tasks, and could result in damage to the cab]e

-Jand connéctor.

Restricted access is available to the fuel control during its removal and installation

LOCAL ACTION
None.

RECOMMENDATION

-} Adequate access should be provided to the cable clevis and electrical connector in
accordance with MIL-STD-1472A, para., 5.9.4.1. Only one men should be required to
| remove and install the fuel contro]

_"RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT
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B K;EFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on eeparaie page il necessary.)

- . N . _ ;— N ST HUMBLER DATE
A=X PROTOTYPE SYSTEMS EVALUATION REPORT \SEF) 10-65-55 | 2 Dec 72
REUCATEG SCR NUNDERS VEMCLE TYPE | VEWICLE SERTAL NOUST: TEST LOCATION ™
: o _ 1 _As10A 71-1362/=1370_ | AFFTC . )
MAJOR SYSTEM/wUC . SUBSYSTEM/WUC - COMPONENT PART NO./ SERIAL NO:
{Turto_Fan / 27000 Combustor Section/27C0Q0. _N/A

DEFICIENCY

Excessive carboning of engine carbureting scrolls,

Carboning (coking) of carbureting scrolls occurs in the YTF34-F'S engines to the ex-
tent that a scheduled periodic inspection of the combuster liner fuel scrolls
("huffer-nuffer”” check) is required every twenty-five (25) héurs of operating time,
This rapid carbon buildup has become prominent in the AX aircraft YTF34 engine which
burns JP-4 fuel, Carbon buildup (coking) accurulates in and around the scroll dis-

* charge ports and is the result of improperly burned fuel, This rapid buildup of
¢arbon would affect the properties of a correct flame pattemn and if not monitored
or removed could result in damage to or failure of the combuster liner., The de-
ficiency of excessive scroll carboning is further compounded by the manhours required

. cach twenty-five (25) hours of engine operation to monitor and clean, The periodic

inspection requires an estimated twelve (12) manhours (two men, six clockhours) and
cleaning requires an estimated forty=eight manhours, This,sixty mainténance manhour
expenditure equates to eiphteen (18) clockhoufs of aircraft downtime for each -engine
per twenty-five (25) hours of engine operating time, This manhour to flying hour
ratio is totally unaccéntable, Cause is unknown, Tt is suspected that the basic de-
sign of fuel tubes, carbureting scrolls, and combuster liner was optimized for .JP-5

1 fuel and imcompatibility with .JP-4 fuel causes the above problem,

LOCA\L ACTION
None

RECOMMENDATION i -

The engine contractor shouid conduct a study of combustor liher fuel scrolls
to determine necessary corrective action to eliminate carboning deficiency.

. . RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT . .
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A-X PROTOTYPE SYSTEMS EVALUATION'REPORT. (SER) 10:66-56 | § Dec 72

i
t
b v1

il:LA}EO SER NQJHUCRS - VEHICLE T{'PE VEHICLE SEF;IALrNOH;). R TEST:LOC}'NON
A-10A . [71-1369/+1370° o AFFTC R
MAJOR SYSTEM/WUC !SUBSYST M /WU C N COMPONENT PART NO./ SERIAL NO. o
_Propulsion/29000 __|Engine Starting Sys/29.J00 . NA. vl
DEFICIENCY R i :

Engine overtemperature during airstarts with throttles forward of idle

£

e b e

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepurate page Il hecessary.) RN
Initiation of cross bleed assist to airstart an enpine requiréd positioning the
throttle against the idle stop, If the throttle was slightly forward of the $tén,
cross bleed assist for starting could not be obtained, evén though ignition and fuél
flow were properly scheduled, In this configuration the engineé was esséntially din.a.
windmill airstart mode, This design resulted in several hot start attempts wlien- the
pilot inadvertently did not have the throttles against the idle stop and was outsidé
the windmill start envelope. The causé of unsucceéssful attempts was closing of the
air turbine starter (ATS) control valves with throttles forward to idle, With these
valves closed no starter assistance from the oncrating engine was available,
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TOCAL ACTION i
Pilots insured that throttles were at idle stop for cross bleed airstarts,

RECOMMENDATION
The ATS control valves should open during start attempts with throttles forward of
idle,
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A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER)

SER HHUMBER OATE

10-53-57 14 Dec 72

ARUTATFISERNGHAR RS ¢ VEHIGLE TYPE

A-10A

VEHICLE SERIAL .NO(S),

oy s

TAJORSYSTEN/MC

1 Radio_Navigation/71000.

i e mam

[SUDSYSTE ", WUC

TACAN/71A00

c 0 TEST LOGATION
Z'l -1369/-1370_ AFFTC

COMPONENT PART NO./ SER1AL NO.

N/A

DEFICIENCY

Inadequate marking of TACAN suppressor cables and RT unit

inadequately identified.

BLFICIENCY CIRCUMS TANCES/OESCRIP TION/CAUSES (Continue on separate page il noc;uury.)

The "J-104 Suppressor in" and "J-105 Suppressor out" cables and transducers are
It is quite easy to install these cables backwards which
-would result in damage to the system:

N l.O;:_A(; ACTION
None.

e CEOMMENEA TN

B T S PURSOY Y

The cables and RT unit should be marked in a manner that will preclude installing
thé cables backwards in accordance with MIL-STD-1472A, para. 5.9.13.9.
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GEORGE P. LYNCH, JR., Major, USAF
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DEFICIENCY

Inadequate access to electrical connectors in pylons 3, 4, 7, 8 and 9

- o ~ SER HUMBER CRTE
A-¥ PROTOTYPE SYSTEM§ EVALUATION REPORT (SER) 10367-58 14 Dec 72
HELATED SER NUMBERS VEWMCLE TYRE | 7EMCLE SERAL NOTS, TEST LOCATION -
N = < -1370 AFFTC
AMATGRSYSTEM/WUC A ]guesvsfﬁ%l?usgl i COMPONCHT PART NO./ SCRIAL 0O, -
Weapons Delivery/75000 Pylons/75W00 N/A .
aaiaans

to the electrical connectors.
to be disconnected from the MAU-4
connectors.
then disconnect the connectors.

rack.

DEFICIENCYY CIRCUMSTANCES/DESCRIPTIONR/CAUSES ¢Continue on awparate puge il n'colsn;ry.)

In order to troubleshuot the weapons release and jettison circuit to -the MAU-40

bomb racks on wing pylon stations 3, 4, 7, 8 and 9, it is necessary to have access

To troubleshoot the circuit, thé connectors will have
Thére are no access panéls to these
The only way to obtain access is to remove the MAU-40 bomb racks and

In removing the bomb racks approximately thirty-

(30) extra man-minutes will be consumed in thé removal and reinstallation of éach

0 bomb racks.

TBEALACTION T
None.

T COHAEHDATION

Access panels should be provided to the electrical connectors on.all pylon stations_
in accordance with MIL=STD-1472A, para. 5.9.4.1.

"RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACT

e,

yTiFunCHONAL  [Tiops (Y] oEsen  [TImaremar  {T3ac [finamr TRECIABILIFY »37z
"] SAFETYHAZARD CODE CORRECTION PO TEHTIAL HAZARO MISSION IMPACT
(UL-5TD=882) CATEGORY
Xit Cn { Xmanoarorr T Jross [} vemcLe Y PREVENTS FMISHITN
RDT [Thv 7} CESIRABLE [TJoarace | ltwosysTeM |7 DEGRADES X A cuua. ¢
Pt = v Tl .
{_Jwrny " )eensonnee |, X resraiers LYY T ERT BesCE
{3 OELAYS Caloled M L ',uuv:-sé(,r
- St e FEFR, B NEDY
(None) LCREW FFY >3

‘JAMPLIFICATION/OTHER

SER COHTACT (Neamae and gtado)

M.L. GREEN, TSqt

CRGANIZA fj')N {Ollica Symbol)

6510TGH

T AN

72695

IPFOIECT-EMNGINEER (Typed/paunted nwno and grodo)

_FRANK _N. LUCERO, GS-13

SIGHMATURE

iﬁlﬁxbbnmj)\—’)?( é;in~<LJLA4;;

DATE

(3 . ? 2-;

et T ok e 8

“IPROJEGCT MANAGER (Typed/prinied nome and g.-ndff A
S

GEORGE P. LYNCH, JR., Major,

Director, A-X Joint Test Force
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rsmrn i, SER uuuu:.u= OATE
i A-X PROTOTYPE SYSTEMS EVALUATION REPS)RI, (SF.R) ]0 68 59 5. Déc 72
NEUATCO SER NUMDERS VEWCLE TYPE | VEMCLE SERTAL NOTS) Trest LOCA'ﬂoN N
S o _ A-10A  { 71-1369/-1370 : /\”T(' o
:','GT\Toa SYSTEM/WUC B SUBSYSTEM/WUC T N coupouewr PART NO./ sr.m/u. TN =
! Weapons Delivéry/75000 Pylons/75W00 = NA ~

DEFICIENCY

Lack of access panels on wing pylons 1 and 11

DEFICIENCY CIRCUISTANCES/DESCR!PTlON/CAUSES (Conllmu on upculo page il necessory.)
In order to perform a visual inspection of the MAU-S50A bomb racks onh Stations 1 'lnd
11, the bomb racks will have to be removed from their fixed pylon locations,
are no accéss inspection panels on these-wing stations,

There

for 't

JLOCAL ACTION
- NON

R:COMMENDATION

- Acéess inspection p'mels should-be installéd on wing pylon stations 1 and 11 m ac-
" cordance with MUL-STD-1472A, para 5.9.4,1,

] RECOMMENDATION/DEFICIENCY CUASSIFICATION AND WISSION TWPACT

JR., Major,
: l)zrector) A-X Joint ‘Test Force

J

‘—

£naty

{funcrionaL  [_iors _ [XJoesieon ~ [Imavemier  (CJac  [Xluawy [T RELIABILITY TiPsTE _
. »VSAFETY HAZARD CODE | CORRECTION E POTENTIAL HAZARD T MISSION IMPACT
(MIL~STD-882) © CATEGORY S )
xXn Cn X MANDATORY Jross  [OJvenmcre PREVENTS [ 1MISSION
Om O ) ossirasLE [C) oAmaGe [ susSystem DEGRADES ('] MAINTERAICE
: CJinsury - [JPeRsoNNEL |'[X] RESTRICTS L’] SYSTEM PE RF JRMANCE
. OE FLIGHT/MAINTENANCE
J (\Ione) {CJozeavs ’c‘éew eérrc'w;nass
J AMPLIFICATION/OTHER
SER con TACT (Name.ond 4rade) GRGANIZATION (Office Symbel) CGTT PRONE
ML, GREEN, TSpt ] 6510 TGl ) 72695
PROJECT ENGINEER (Typed/printed name and ‘udo) SlGNATURE DATZ
FRANK N, LUCERN, €S-13 —(’th_ I :fbw_ . \Q(S.c 72
1 pno):cr WARA GER (Typod/pﬂnud neme and grnde) sxcnnuaz TATE
GEORGE P, LYNQI USAF

l/"c'. Q(;:C?—‘Zr
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s - . - , SER Nuuaen “ OATE -1
A-X PROTOTYPF*SYSTCMS EVALUATIOM REPORT (SER) ,0 69 60 12 Nec 72
RECATED SER uuunzas VEWCLE TYPE vrmct.s 3ERIAL NO(SI. Tgsr 7..oc:mon
A-10A | 71-1369/-1370 AFETC 1
. MAJOR SYSTEM/AUC SUBSYSTEM/WUC _JCOMPONENTY PART NC./ SERIAL NO. ] -
Landing Gear/13000 . Brakes/13L00 - NA
DEFICIENCY

Loss of normal and emerpency braking with anti-skid malfunction.

; . ‘ 7 o RECOMMENDATION/DEFICIENCY CLASSIFICATION AND MISSION IMPACY

DEFICIENCY CIRCUMSTANCES/DESCRIPTION/CAUSES (Continue on sepasate puge if nocossury.)
Certain malfunctions of the anti-skid system will cause a loss of both normal and
erergency braking, This was experienced during task TI, Brakmr could be repained
by turning ‘the anti-skid off, However, when norial braking is lost the pilot's first}
reaction usually is to pull the emergency brake -handle especially if the braking loss
is experienced durine a eritical phnse of ground taxi, Tn the present confipuration]
this m.tmn would réquire several seconds and delay positive corrective action. A

LOCvAil:’Ai(:ﬂDN
None ’ ' ] ‘ o I B

RECOHMENDA'!ON B . . N
The cmerpc’xcy brake system should bé redesigned to stmply emeraency brake whenever

activated and should not be affected by the anti-skid system :

AFETCO™M, 2

- L - i [ L. - s . o -~ . ECEIN
m 025 T2 AN £ Y1k

{euncnanae [TJops - XXoeuen  [Juatemer  {Jjec | \uAmy T [ _IRECIABILITY  LPSTE
SAFETY-HAZARD CODE CORRECTION POTENTIAL HAZARD MISSION \MPACT T
(MILZSTD-A82)  CATEGORY.
EeL Cn {XIMaNDA TORY [ TJross /___ VEHICLE \} PREVENTS . jmission
. 1 w {Z) oestnaéLe X3 namice /) supsysTem i DEGRADES \ I MAIN TENA ICF
) ’ ]\_gwnuﬂv —[_\ PERSONNEL i X m-‘s'rmcrs\‘f FSYSTEM PE RF JRMANCE
- I AELAYS ] ELIGH T/MAIN FENANCE
bd I ERkw erFecAUENess
-AKPLIFICATION/OTHER
SERACO-NTACT (N-n. ond .udo) — SRGANIZATION (Ofiice S T T PR E ]
- YE CHOUT TRe, (‘1ptam o 6510 TGH/T ('I.S P 72588
"[PROJECT ENGINEER (Typed/printad name and 4rado) SIGNATURE i JOATE
TR!\M\ N. LUCERO, GS-13 7
‘ o ot \xfw\) b(r < '72_
PROJECT MANAGER (Typed/printed name und grada) sucunun//) GATE
TP, . . AR
- GEORGE P, LYNAI, .JR,, Major, USAF | « - —%\.4: g / ) AR ] 2.
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i A-X PROTOTYPE SYSTEMS EVALUATION REPORT. (SER) 110=70-61 | 14 De¢ 72
'(t.\.'\ T0 ShR NUNULHS VENICL& TIYPE VCNICLI-. SERIAL NO(5); YLST LOCATION - -
L _ A-]OA 7-1369/-1370 ... . | AFFTC. .. _
MAJIOR SYSTEM/WUC SUBSYSTEM/WUC - COMPON&.NT PART NO./ SERIAL NO.
" Cockpit & Fuselage/12000 Cockpit/12A00 o NA
4DEFICIENCY )

Poor access (beyond reach) to forward cocaplt control surfaces

iDEFICIENCY CIRCUMSTANCESIDESCRIPTION/CAUSES (Continue on ewperate pege il y.)

Several cockpit control surfaces are beyond the functional reach.of the fifth
percentile pilot. These include surfaces on the left conséle forward of the
throttle quadrant, presently housing auxiliary éngine and émergency flight
-controls, and the respective portion of the right console housing electrical
controls. The lower nalf of the instrument panel, containing landing gear,
stores management, HSI, and fuel controls, is Similarly inaccessible, Pilot=
cockpit interface eff1c1ency is severely degraded by resulting 1nordznate reach
-requirements: Reduced efficiency results in additional .pilot fatigue on long
duration/high workload missions which degrades safety and mission effectiveness.

s

\J

LOCAL ACTION -

Vone.

RECOMMENDA v ION

A1l controls shall be within the functional reach of a fifth percentile pilot in
accordance with MIL=STD-1472A, para. 5.6.1.

o o ] RECOMMENDATION/DEFICIEN(‘Y cussmculon AND mssuon IXPACT

' ——
’:]Func.noNAL _ [ives 7] OEsiGN Cluavemen  [laec.  [C]many [:]nev.uau.urv _of PSTE -

WL ekl o e e

b o wga b

Vo |
v ek e bye

SAFETY HAZARD CODE " COARECTION POTENTIAL HAZARD MISSION IMPACY
(MIL~STD-482) CATEGORY )
T n MANOATORY {Juross O vewcee Q’Pnevgnrs’ L ] MISSION
4w W OESIRABLE {Joamace ([CJsvesysvem |{A7OEGRADES | }MAINTENANCE
Clwsury ) Personnet | [T1RzsTRICTS [T1SYSTEM PE RFIRMANCE
Cloeeavs iy cﬁ?&‘éé“rt'é‘».%”eﬁ";%
. L __(Hone) . . .} - A
AMPLIFICATION/OTHER ’
Qsen CONTACT (Nane and jrede) - 6nm§iiunou am)c} snm;; - [ Th 4 WW‘
i+ R.F. ARD/R.D.BRIDGES,JR., Captains|  6510TGH . . 73642
1PROJECT ENGINEER (Typed/printed name snd jrade) SIGNATURE - - JOATE
. -1
. ' - xj)\, €
FRANK N. LUCERO, GS-13 oo R s 1" h,“‘-’ 2.
PROJECT MANAGER (Tymod/printed name ond gre SIGNATURE ,~ , oAt
GEORGE £. LYNCH, JR. Major, USAF Kot/ AT
Director, A-X Jolnt Test Force o~ '1/;\--' /7 \ . W ‘< /wz,,

AFFTC 0%, 2
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SUR HUMUER DATE

A-X PROTOTYPE SYSTEMS EVALUATION REPORT (SER) 10-71-62 | 14 Dec 72
il(l‘.Ll\YtD SER NUMBLRS VEHICLE TYPE VEHICLE SERIAL NO(S), TEST LOCATION
A A-10A_ o /=1370 - AFFTC
MAJOR SYSTEM/WUC SUBSYSTLM/WUC CUMPONLNT PART NO./ SERIAL N,
Lighting System/44000 . Exterior Lighking/44AQ0 A

DEFICIENCY

Lack of formation lights on forward fuseiage

DEFICIENCY CIRCUMSTANCIS/DESCRIPTION/CAUSES (Continue on sepatate page (f necessary.)

The A-10A formation lights consisted of one shielded white 1ight on each vertical
tail which illuminated the outboard tail surfaces. The tail and wingtip position
lights provided additional formation references. The location of the lights
provided three lights which the wingman could see in the normal wing Rosition;
however, they were located in an essentially straight line which did not provide
goodddegth perception for the wingman. In addition, the area ferward of the wingtips
was dark.

LOCAL ACTION

Hone.

RECOMMENDATION  Considering the design mission of the aircraft, the formation references
should be optimized. One additional pair of formation lights should be located on the
forward fuselage to illuminate the "star" area or below the wingtips to illuminate the

outboard pylon areas. This new pair of lights would provide additional perspective to
ﬂwwmmgmmmmum&_tmnm operations, .. .

RECOMMENDATION/DEFICIENCY SLASSIFICATION ANG MISSION IMPACT

[} runcrionAL (Bops  [{loesich  [TIMATERIEL Jac [Cimainy T IRreciseiLity 1PYTE
SAFETY HAZARD CODE CORRECTION POTENTIAL-HAZARD MISSION IMPACT
(MIL-STD-342) CATEGORY )
X T X, MANDA YORY Jross ] vericLe {JPREVENTS L J mission
Owm Civ {_j o€EstrRABLE (3 oamave [CJsuesystem | (Y] OEGRADES {_}MAINTENA:CE
1 wwauRry  [CJrersonNeL | {_JRESTRICTS [ 1SYSTEM PE RFIRMANCE
CloeLavs X ERW EFHIETTENESS
. . (None) : ]
AMPLIFICATION/OTHER
SER CORTACT fiame ond Grader — ORGANIZATION (Office Symboh - COTY PRONE
_R.D. BRIDGES, JR., Capt _6510TGH ) 72491
PROJEUT ENGINEER (Typed/printed name and yrade) SIGNATURE . /; DATZ
. \ ; )
0o e
” _ .o Py 4 e z_
FRANK N. LUCERO, GS-13 qa-««'v-ve'- . A RASS
“PROJECT MANAGER (Typed/printed name .and drade) SIGNATURE o OATS
GEORGE P. LYNCH, JR., Major, USAF SO PR
Director, A-X Joint Tést Force B Y)Y N RATRE:
AFFTCLO™, 2 /
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APPENDIX 1V

RELIABILITY AND MAINTAINABILITY
DATA ACQUISITION PROCEDURES

AND RESULTS

GENERAL

B I PP S N

S AN ey

The test results submitted to the Source Selection Advisory Council
on reliability and maintainability are contained in this appendix.

)

OPERATIONAL DATA SYSTEM

Reliability datéa were collected by use of the Aircraft Debriefing
Record (AFFTC Form 0-~294), figure 1. A systems engineer recorded the
pilot's analysis of subsystem deficiencies and malfunctions that occurred
during a flight on this form.

el

s tad NPT 2 R

Next the forms were keypunched and entered into the reliability master
history file. A computerized listing of all data provided a quantitative
summary of subsystem flight-discovered discrepancies (FDD).

o e B L A,

TN

MAINTENANCE DATA SYSTEM

Maintainability data were collected by use of the Maintenance Dis-
K= crepancy/Production Credit Record (AFSC Form 258), figurée 2, which was

- completed by the MET. The AFSC form was filled out according to instruc-
tions in AFSC Maintenance Technical Directive 69-1 (reference 7) modified
specifically for this AFFE.

b %

After the forms were completed they were edited, keypunched, and

N put through a validation program which checked for errors that had not

i3 béen previously detected or which had been introduced during keypunching.
Computerized cards were output from this program in AF Form 349 (Mainte~
nance Data Collection Record) format and sent to AFHRL/ASD at Wright-
Patterson AFB for use in determining maintenance skill levels required

to support an A-X. Next the data were stored on a maintenance master
histoxry file. Since these maintenance actions were not grouped as a com-
plete maintenance event (all maintenance actions pertaining to a particu-
lar malfunction were considered a maintenance event) they were "bridged"
together into one corrective mainténancée event. By use of this technigue,
a much more detailed analysis was possible than would have been permitted
using stendard maintenance data collection procedures as defined by AFM
66-1. This new maintenance master history file permitted the maintain-
ability analysis presentéd in this report.
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AIRCRAFT DEBRIEFING RECORD 7 r N o
KAROET avacaary v10g 2,10 aENlAL ue, 3 Mission we. 4. DATE 8, 7.0, TiMg 6. OUBATION 1. trog ]l MIN 18 LANDe [;;
¥ L BAY  MONTN . viAN HOURS . MiIN novu Y LTI R €7 34 188 ";
= L lar g 11 Lt e 1]y g | b
1S ENG START|VVENG STOP [1*Gmoss wY | '*Basic wr u!s)syznn ""r.o.cd 1. Nﬂ. VT ROUNDS P
WS 48 uns wis | tongae | (ooog e ‘mauf » I"f‘f’ FIRED ’ 2
vof 14 11 ] A1 L] AN EE ¢
1‘1 Yo sito? 19 CHASE 20, e
S gy SYSTEM NAME 060 1o et SYSTCH NAME f
23 Ajrtrame . 81 UHF Comm &
2 32 inter Phone 3
) Cockpit 33 TACAN : ‘:
24 : sa| _IHaading-& Rafarence System . . {
28 : 58 \FE/SLE : - "3
2 Landlng Gear 56. s - ¥
27 - 37 ¥
- - I
2 Arakas so ] [Optical stqht : i
.22 .59 Gun__- : " %
e
30 Flight Controls 80 Gunslqght. Camera - V3
3 81 . ) A 5
- - 2
2 B 62 Weapons Delivery ?E
33 } 63 i — ; =
| 34 SAS . 64 Emerqencv Equipment . . - 3
- ]
20 | 3y Englnos 20 | 65 E— - H
36 8 Paersonne! .Equipment . e 18
Ll CS - 67 L _ ;%
38 Elactrical Pawar — €8 . : X
39 lighting 59 Explosive Devices i : 15
U] 70 N : - o I ) E]
D11 N | 20 ) . . o 5
LAz Hydraullc Power - 221 )instrumentation & Data Bacordlng... -4 3
NS IR A, . 73] - , . . L :%
4 fual s k23 T o . . N %
| as ! ﬂmgpn 7S ) o g
61 {Misc \itilities . . 78 e i - 2
47 - 7, . i N %
4 8 e b
A9 lostruments ki 79 |- . * B §
50 - 80 B
%% M'551011 OBJECTIVES 12
4
30 . : . ] : i
}
T L _ 5]
" ¢
& - i
v — - _— §
3 12
o - ¥
SIGNATUNE OF AIRCRAFT COMMANDER SIGNATURR OF DEBRIEPEN g
:
- - z - ¢
CODE FOR ALOCKS AS INDICATED - N %
BLOCK T (rrra Mi3ston) - BLOCK 8 imission TpFeglivepres) RELIABILITV CODES = _ "
01 TAANY 1IOM OR THA ; - 1. OPERATED SATISFACTORY
»2 .“,' SUPPORT 1ING !, FLOWN ASBRIZF(D 2. DEGRADED OPERATION ~NEW OISERERANCY ¢
2. MISSION OEVIATION 3 FAILED BUT NO AOCAT-NEW DISCREPANCY kA
53 OTHER SUFPORT 5 AR ABORT 4 FAILED CAUSING ABORT~NEW DISCREPANCYY
o4 SYSTEM TEST % USED 8UT OEGRADED-UNCLEARED Dis~ !
03 b ~RFORMANCE TESY 4 OROUND AsOAY 6 GSED 80T DEGRADED-ENGINEEMNG oL~
0C STAMLITY 8 CONTROL TEST 8. FLgWN‘AS BRIEFED & SODITIONAL FICIENCY OISCREPANCY
03 RELIA EVALUATION PERFORME D 7. UNUSEABLE -UNCLEARED DI
PABILITY CEMONSTRATION AUTE IBMONS CHANGED FOR OTHIN iHAN (8. UNUSEABLE-ENGINEEHING OLFICIENCY
08 FUNCTIONAL CHECK FLIGHT MAINTENANCE ARE CODRD N BLANK = EQUIPMENT NOT USED
fom PREVIONS EDI'TIONS viLl. BE USED.
AFFYC vary: 0-294

Figure 1 AFFTC Form 0-294

e, Ny ey Aoah e v bRy . e SRS LB T - gk R R R ¢ g L A




R

ek 9y
H’ﬁ?& 3R vfﬁ,.:.\‘.,.a A,

B S r i ot o © .

RN T e oy
. "’t‘»" " m&rfé“f““,‘ e 3 E - -\Q‘Kﬁﬂ‘xr* Fo

it 3
s e wh A S rer cnie e o B

- OISCALPANCIES __ _ . . - o BLOCKS MUST 8E FI DINAT ] = .~
L ose !nu CONTHOL MUMBLR [WORK UNIT CODKIMOwMAL [ACT JsAre Mornte JueTe€ | TiMc TO Fait - JMACH JaLT ] N
HERE [rarancond fooec VRS T X 106- .
Ter ‘ R O O U O O O I | ;
[ e i ; Ve T INGE GACAERANGILY :
o H B
I A
g7 1 . *
i v ¥
1N H
o) - i = = '
= PUSEN 5. 8) -
, - TS i THOL. NUMDER |WOAK UNIT CODE[MOW MAL JacT 8ast [rostd [81TE TIME TO FAM  PAACH AL T
. TAxedcock oise % 100

wRe l MEH

!
] i N O I A

b
“ ! [ SR e Qlﬂcﬂt”A"clﬂ,

[ YT TR CONTIRO. HUMBKR JWOR” UNIT CODE HOW MAL JACT [SARE [amEN [orTe |Tide 7O FAIL Ach [aLT
. Co ‘ . TAKEHCOOE {thiC """"“‘;‘,"l i X 100 >
S R N O N T O I O I N R
5ot L ANCIELS b
{
' B

L T 5 I T T

[ 2L JG@ CONYADL HUMBLAR [WORK UNIT CODR [HOW MAL [ACT ISAPFE [wHEN [8ITE [ TIME 7O AL  IMACKH TALT
. N 4 TAREHICcOOE JoisC HAS I Mig »

i T i Ll | LT

Ede Fun 15N GF DISCHCPANCIES

-
Y

et bty

'
1

s rfate THoun contnoLmnuMnen [aonx Uit cooE prow mat TacT feareTrach Teire | a7 TAT JaAcH ALY
. LS00k 1axxnjcooe JDisc X 100 -

[ l
. i

Lt il N ©

= ¥ % % DNSSREP ANLTES

!:‘.-o CGNYAOL NUMBER [wORK UNIT cm‘t MCW MAL Ac BAFY [WHEN [®ITL
[TAKECOX I (DI3C

et b ,

DS P o;scngluncu:s ) -

X 1w

- R b - - — o -
VIO TG !»ob TGHT IOL NUMBER [WORR UNIY COOK|HOW MAL JAGT JSAFE WHEN [B1TL | TIME 10 FAIL MACH IAUT

[3
TAKCNCONE OIS 1LY l by X 100

Sy et b b CLT L

v Clen b faty SF TSTRESANSICS

R e T L L L g T O B s T L TR

—
RIS

PR R e SPET

et

X
» [rakgvIcooE {Di1sC X §60

AR Hies l MIN

5 S R T Y A I T O A O 1 L4

€90 25 Tigun DF HSCAEPANCGIES

V,QJJ D0 CONTROL NUMDER [WGRK UNIT COOR [HOWMAL JACY JSAFE Jarinre JOITE | Timy 10 FALL MACH [aL

5 . ]
B

z'-

3,
S ety FRETD “ODE 1 2 __f.- 3. a4 S [] 7 s - 9
fer e e e

TRAFFIC
RETURN |[PATTERN &
LANDING

1

Ak e T B RN

i
b
i
i

COMBAT &
WPN DEL

TAXI &

START & Yaxi  |TAKEOFFa
SHUTDOWN

P b emd jrae-Tax ACCEL

CLim* CRUISE

Figwe1 AFFTS Form 0~294 (Backside)

<

&

T N R o L R R RS ST

&

3

¥

A ‘
2 ¥
i 4
= E
3 i
i i
i K
e R . . - P
1;‘ 2 - * , ;* N ,.,‘—;3)‘(;':3«,;,,}‘1 ;4 .;f A‘:,ga{: T:'e,f%?;

T Y I



o -, Rl MR A SRR ¥
T A gyt A A Y Ly g 3 - AUS N el * e
A 0GR 1E a8 e e be, i G SRR S gt

Form Approved
Budget Burcau No. 21-R251

A j03 go:uou s.omlc TIME SPEC REQD [D WORK AXEA € CSTIMATCO MANNOURS F b Copv |2 RESORY NLwBER
NUMSC NR
[}] Ll ) 13
1] N" l { 8 2 7 “
3 3ASIC woRK 4, LECM IDENTIFICA TON S SEALAL NUMALR § TIME CYCLES MILES] 7 wHEN OISCOVERED it
IO CUINTER (Uny-MosYe-Hours)
L
8 DATC InIs REPORT |9 WOPK ORDER NUMBER 10 ORIG REPORT NUMBLR 15 MRON DISC CODL  [52, swe {3 2ASTIVITY 10ENT
“Day-MoYrt) POSN No
] _ _ Y L _ _
FAILEDITEM
14. MANUFACTURLR 13, NOUN - 1G. SERIAL NUMBLR 17. 1IME CYCLESWMILE S| 18: BART NumBER
ENGINEG TYPEMODEL SEAILS MO
20 19, WORK UNIT COOL {20, $¥YMBOL 21, HOW MAL 22, FLOLRAL SUPPLY CLASS | 2. 2¢.
INSTALLED ITEM
25, MANUFACTURER | 26. NOUN - 27. SERIAL NUMBER 28, TIME CYCLESMILES 2F. PART NUMBLK
C¥SINE TYPC MOOLL ‘SCRILS MOD
30
G. SUPPLY DOCUMENT NUMBLR (Jsaue or Demand) 30, OLSCRIPTION OF DISCALPANCY OR MAINTENANGE &EQUIREO
40 -
T
H
R ,
U
49 . 5
M DISCOVENEL BY
by iz, 33, J&oELav]3s 16, R, N N 41,
sl arse suf wn START s10p DELAVIIS cramr srop [P7-0ELAY 3B, wORK UMY [30.AssisTING  fa0. (S,
50
St ) i
152
53 )
54 ‘
55 . ,
56 , -
57 ]
58
59
42, 1.0. NUMBLR 43, 1,0, DATL 44, 1.0, prOCEOURE | 45, TOOLS/AGE 1. CORRECTLOL BY
60 (Day-Mo-Yr)
46, COMRECTIVE ACTION
51
T
H ,
R
U
59 3, INSPECTED BY
K. SUPERVISOR L RECORDS ACTIONS M. DATE TRANSCRIBLO | N. TRANSCRIBLO BY
{Day-Mo-¥t)
(I uNCLEAR DISCREPANCY
I REPLACEMENT TIME CHANGE
"} DATA TRANSCRIBED 70 RECORDS

AFSC ji'es 258 PREVIOUS COITIONS OF THIS M AINTENANCE DISCREPANCY/PRODUCTION CREDIT RECORD

Figure 2 AFSC Forn 258

201

e 1T 2t

Ve e asten o 1ita e 4

Ckhdne e At W% el AR W SR s Shted T

P R S L LN PRS WF ey IR Y

Fo bl

e

Iy

¢ st A

P b CBADIT LA e S b A o st SR

T e b P YRIAL

radr ae

WS eewk Nl Pt e AN X AN el st w3 b

L

Ao AR Y %R

e

PR

A 4 N TR e TS

G i ot R R T X




SIS
RN

B

anlu»

T, gy T S e Cir g

B

R e T
A

R z.‘.‘? N R
o3

3% :V

EEXN T vey

R RCRL Bt s SROE e 2o FTAY e

TR G
v

Sl au»rrwrea:»:ﬂ\ PR nn A T

" rIpRar o

iy

3

S I SR T,

B g A

AL

SRR L Ll . S e s e D M M AT R aa N C Y \».: 3 . PR R N Y {y.._.nﬂ?uﬁnugmamm
» L2 ~ 2
~ TN
-
N i,
\ %)
; i
PRy
(A3
o
%
:
o
R
k)
"
\
P
(384vv) DSd¥ 165-60(m0 9941 104 » :
b
A
- s
e
A¥II0 IONYNIINIVAA CINNYYIOINE W w
2NINJINDI 2531 IYIIIES ¥OI AYIIO X
379Y1I¥AV 20N ININGINDI LSTL CNY SI00L 6 ININGDIIAIC ONY KOUYISIY "6 YINIVIM NOJ AVIIO X
JLVADIAYNL INIRAINDI 1531 CNY 1001 °8 IN3aNIsIGM (8 NOIAYIHOJSRYHL ONIZIYMY 1 4
. J1YN0IAY INIAJINGT 1§31 ONY $700L °2 BIN10 *L NO1LD3dSNI IVID3aS "L d0eNOY INIONS Y : *
319YTIVAY 10N ININGINDD 2532 *9 NOTLYWHOINE 1D3Y40INI *9 NOIXDT4EN DICOINIY *9 FINVISISSY TINNTSHIS ONILIVMY o 3
, JLYADICYNL ININGINDD 2535 °§ 1 31GYIIVAY 10N °§ IHO11IL300 ATUAIM S ONIAIS 4 A
. 32vA0IAY ININGINOD K$3L ¥ QILAINICISIN ¥ ROLLIIDASNG IMOIT LSS ‘¥ J14Y YO 35Y CINIMOD — IOV4AOLS NHOM 3 A
H 3I8YIYAY LON $3001 € 31314WO3RI € NOILLIISSNY 1HDITSD¥e '€ 31dY ¥O IOV QIYIMOA*NON = JOVASDLIS ¥YOM Vv :
' 31YODI0OYNI $I001 T ALYROICYNL °T IINYNIINIVIN 0IINCINISNA T JIRVHIANIYIN SNIIDIDINOGD OF 300 AVIIN D
31YnBay $1008 "t J2v0030Y 1 ONIDIAY3IS "% SIWVA HO/ONY $3174dNS OINILIVMY §
$300939Y¥/S7002 St %5078 $3000 $300D KOLLDY Lo WDO%e $3C0D AVI30 L€ ONY DE 2018
JFunG3Id0Hs 0L v N20168
031VvJI0NI SY SXD0718 NI 38 0L 9KIC0D
-
)
: =
3
. - £
. (=3
€S
o=
p—1
2
5L ~
i3
=
S
.
[
. o
' L.
! <<
) ]
] . n ®
i -
S g
e e} —
n , . [
2 H
o L
.
A B
. O 3
E:
. b
3
, . , §
! \ 3
E
! oas | e s E
v NOANAS 300D &
osd YIUNLOVAONYN wOoH ALD L RITZ) LINDHID LINQ MUOM NAON HIGWAN LYVd A
, . JdAL ) k-
.wn HIVd3dd ONRAQ Q3DVIdAY Siuvd IDOND .hQ, u
4 . 3
ummv + - - :
e 3 .
vc.{ 3
Wn. 5
o% i
, . A
= 3
% 5
e o~ E;
Bt o p
b o~
3 -
E: & )
”..n = 5
A2
.uﬁ.lr..«,_mf . N Wl | . ey TR )
! vt I P LA u:ﬂ A e N an-.m. »;_ 2 4‘ sty el IO
Sy Pert i ,.» 3 %e L e w., i i A*,i% iR .&,4 Las e

el B e e s




N AR R A;g'i;-‘!w T e, )
SR RERLS oD Rt i MRl S Ty
UL ERMER IR R A TN,

AX AIR FORCE EYVALUATION TEST RESULTS

CATEGORY: , DATE; g
. A-10A Systems Evaluation . __. 12 December 1972
TEST: - SSEB RECEIPT:
v Reliability Evaluation - LOG NUMBER:.

DETAILED TEST CONDITION OR GOAL:

> The Systems Engineers utilized the AFTQO Form 0-294 to record aircraft debriefing
information for each flight. Data were collected during Task II (October 10, 1972
to November 30, 1972). The Systems Effectiveness Data System (SEDS) was used

to process the data. The following definitions were adopted:

1. A flight began once the pilot had signed for the aircraft and ended when
he released it back to maintenance.
f §° A mission was a flight, not including ground aborts or functional check
ights. )
3. A flight discovered discrepancy (FDD) was a malfunction of an aircraft
subsystem or component discovered during a flight.. All other malfunctions were
referred to as ground crew discovered discrepancies.

BT LA .. S 285 T i,
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A-10A TEST RESULTS:

A total of 43 FDD's were observed during Task II. The attached table stmmarizes
the reliability of the A-10A. During Task II the A=10A accumulated 128.0 flight
hours (FH) in 84 flights with an average FDD per flight of 0.51. The

problem areas were the heading and reférence system ?HARS), fuel quantity system
and the-engines. The HARS and the fuel quantity system never worked satisfactorily
throughout Task II.
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A-10A
: ~TFH) - ]
) Flight (FLT) | FoD FDD FOD
_ Systen FOD Hours Flights H FLT ﬁ%‘”%ﬁ?'g
Airframe 0 128.90 34 0 0 -
Cocknit/Fyse \ ) i
Compart 3 0.02 0.04 7.0
fLanaing .
Gear 3 0.02 0.04 7.0
Brakes 2 0.02 0.02 4.6
FTE
Controls 3 .9.02 0.04 7.0
Engines 17 0.13 '0.20 | 39.6
APU 0 "0 0 -
{ecs 3 ; 0.02 0.0 | 7.0
ftlec . -
1-Pwr 0 1 0 0 == . R
JLighting 0 0 0 -- i
Hydraulic ]
Pur 9 Y v 0 0 R
;F“e] * THIS_SYSTEW. DID_NOT FUNCTION BROPERLY DURING TasH 11
-Oxygen 0 0 0 --
Tisc -
JUtilities 1 0.01 0.01 2.3
T instru-
F_m_i_e.nts g 3 0.02 0.04 7.0
SAS 2 0.02 0.02 4.6
URF -
| Comm 0 0 0 --
Inter- i
phone 0 ! 0 0 -
!7 .
’ 7IFF/SIF 1] v v 0 0 - ) -
JLHARS * THIS SYSTEM DID WOT FUNCTION HROPERLY DURING TAsK 11
TACAN ] ¥ ¥ 0.01 0.00 | 2.3
rire
_Control 2 69.8 46 0.02 0.04 | 4.6
Heapons .
Delivery 3 69.8 46 0.02 0.07 7.0
Personnel ’
-Equip 0 128.0 84 0 0 ~-
A-10A TOT 43 128.0 84 0.34 0.51 100.0
AFSC %% 1850 GENERAL PURPOSE WORKSHEET " AFSC-AAFB-WASH.D.C.
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. AX_ATR_FORCE EVALUATION TEST RESULTS N L
T CATEGORY : DATE; : f
CATEGORY: A-10A Systems Evaluation . 14 December 1972 3
e : SSEBRECETPT: ‘&
; oy e 9
- Maintainability Evaluation LOG NUMBER:. r
DETAILED TEST CONDITION OR GOAL: g%
.+ . #
Since the contractor maintained his own aircraft, a combined AFLC, AFSC, and TAC , b3
maintenance evaluation team (MET) was utilized to record the contractor's work. ; i §
The tasks observed were recorded on AFSC Form 258. These forms were collected from I P A
10 October to 30 November 1972. The Systems Effectiveness Data System (SEDS) was £
used to process the data. , E
: 3
_ : ‘é
-‘A-10A TEST RESULTS: i 3
; kK !
The MET recorded for all maintenance work both the time it took the contractor to <3
perform a mainténance task and a prediction for iie time it would take Air Force : 2
“-personnel to accomplish the identical task. i g
Though the MET did not observe every maintenance task, from the sample that was §§
athered, the engines accounted for 93.9 of 156 obServed mainténance man-hours %
?MMH). The MMH éxpended by the contractor for repair of the A-10A was reported B 4
by the maintenance team to be representativé of thé repair time needed by Air Force %
g " personnel to perform the same work as can be Seen by comparing the actual and o
hd expected unscheduled maintenance times. g
! . . 3
Scheduled maintenance time was ﬁbde]ed for thé actual time consumed by the contractor ég
. : as well as for the corresponding MET predicted times since not all scheduled ) g %
maintenance tasks were observed. Using the sample of actual times and the Task II 3
average flight time of 1.6 hours,scheduled maintenance time was estimated to be L i
7.5 MMH/FH4. Predicted scheduled maintenance times were simulated using MET predicted 4
mqintenance times for a mature aircraft flying a 1.8 hour average mission. ,%
See the attached tables for a complete 1isting of data. ﬁ%
.;::;;;
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AFSC 3™ 1856

GENERAL PURPOSE WORKSHEET

SRS
L I
A-10A UNSCHEDULED MAINTENANCE
} Maint | Active [Mean Time| Actual ) Expéétedi

- System | Events Hours [to Repair| MMH écggf ‘Mﬁz = ﬁﬁ;;f
Airframe 0 0 = 0 0 Q. |
{Cockpit/Fup
Compartment 0 0 - 0 0 -0 0.

anding .
Gear 4 14.7 3.7 38.9 9.7 ] 0.3 0.3
Brake~ 0 0 - 0 0 0 0

353 )
jcontrols 0 0 - 0 0 0 0_ .
[Engines 5 22.4 | 8.4 93.9 | 18.8 | 0.7 0.7 .
ev 0 0 - 0 0 0 0 ..
|ECs 2 4.0 2.0 5.6 2.8 | 0.0 0.0,
[ﬁ’e; Pur 1 3.0 3.0__| 3.4 3.4 | 0.0 0.0
1hﬁghting 0 0 = 0 0 | o 0

HydrauTic ] _ '

Pur 0 0 - 0 0. 0 0. .
‘|Fuer * THIS SYSTHM DID NOT|FUNGTION |PROPERLY WuRING Task 11
‘loxygen 0 0 - 0 0 0 0

Instrumen= )

tation 0 0 - 0 0 0 0
Quiilities ] 2.2 2.2 4.4 4.4 0.0 0.0

Instru- .

—Mgnts 4 0.8 0.2 0.9 0.2 0.0 0.0
Isas 1 2.3 2.3 6.9 6.9 0.1 0.1

UHF Comm 0 0 - 0 0 0 0

Inter-

hone ) 0 - 0 0_. Q Q. -

IFF/SIF 1 0 - Q 0 ) 0. .
[HARS * THis_SYSTEM DID_NOT] EUNCTION |PROPERLY ihuRING TAK 11
ITACAN_ 0 0 - 0 0 0 0

Fire .

Control 0 0 - 0 0 0 0__
{Weapons

Deliv 1 0.5 0.5 2.0 2.0 0.0 0.0

Personnel .

quip. Q 0 - 0 0 0 Q.

A=10 Total 19 - - 156.0 8.2 1.2 1.2

AFSC-AAFB-WASH .D.C.
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) L
SIMULATED SCHEDULED MATNTENANCE P
= ; ’
,f “ . NG
R FUNCTION ACTUAL? PREDICTED2 LB

% Preflt3 1.1 1.0
;; Post f1t3 1.6 1.7
! Thru flt .7 : .4
‘Weapons Load 1.6. 1.9 -
%j Weapons Down Load .6. .8 »
% Fuel .3 .2
‘E féw 1.6 ==l

{

TOTAL 7.5

A TR I Rt WA B, T SRR it
ARt N ¥ ] A

1 . . . -
Actual times computed using)TaSk 11 flight time -and contractor maintenance times.

2predicted times comptited by AFFTC for a mature A/C, 1:8:hour avé&agé mission length;
and MET predicted maintenance times. ] ,

APV Y e

R

3Ground handling, service, and cleaning are included in préfit and post fl1t figures.

“Required 20-30 minutes to tow to hot gun line at AFFTC. This was not deémed:
representative of an operational base, therefore, a time was not predicted.
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7hlS report presents results of the systems evaluation portion of the
A=10A prototype Air Force Flight Evaluation. The A-10A weapon system,
Jas tested by thé AFFTC, démonstrated or exhibited the potentlal for
iacceptable subsystem pertormance for conduct of the ciose air support
Jmission. There were many features that were outstandlng, or enhanced
‘lthe aircraft's capability to perform its design mission. These included-
omoing and stxaflng accuracy, armament control, cockpit visibility,
: ux111ary power uni:t, and maintainability. —There were several deficienw=
Cies that could have a mission impact and/ afety implication. The
|nost important items included engine/airfréme incompatibility, accessi-
bility of cockpit controls, unacceptable opeYation of the neading and
reference system, pilot discomfort caused by \the ejection seat, and un=
Jacceptable manual reversion control in pitch.\ Correction of these and
Jother deticiencies contained in this report should be accomplished on

)

is mandatory to insure satisfactory mission ac¢omplishment,

ABSTRACT . N - :

jany proGuction version of the aircraft. Evaluation of these corrections
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